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United States Department of the Interior k‘*’

FISH AND WILDLIFE SERVICE _‘\\
Pacific Istands Fish and Wildlife Office :
300 AlaMoana Boulevard, Room 3-122 T&Eﬁ, ERIe
Box 50088

Honolulu, Hawaii 96850

In Reply, Refer To:
1-2-2003-F-04

Colonel David L. Anderson

U.S. Army Commander

Department of the Army

Headquarters, United States Army Garrison, Hawaii
Schofield Barracks, Hawaii 96857-5000

Re:  Biologica Opinion on Routine Military Training and Transformation of the 2" Brigade 25™
Infantry Divison (Light), U.S. Army Ingtalations on the Idand of Oahu (1-2-2003-F-04)

Dear Colond Anderson:

Thisbiologica opinion responds to your request for forma consultation with the U.S. Fish and
Wildlife Service (Service) pursuant to section 7 of the Endangered Species Act of 1973, as
amended (Act). Your request was dated April 25, 2003, and was received April 28, 2003. The
gtatutory deadline for completing this consultation, September 10, 2003, was extended by mutual
agreement until October 24, 2003, due to the complexities associated with findizing abiologicd
opinion of this magnitude. At issue are the impacts that the proposed actions may have on
threatened and endangered species and their habitats on sx Army ingalations on Oahu to include:
37 plants, 11 snails, 1 mammal, and 2 avian species, and designated critica habitat for the Oahu
elepaio (Chasiempis sandwichensis spp. ibidis) (Appendix 1). Based on the information provided
in the Programmatic Biologicd Assessment for Routine Military Training and Transformation of the
2" Brigade 25" Infantry Division (Light), U.S. Army, Oahu, Hawaii (Biological Assessment) we
concur with the determination that the Oahu creeper (Par oreomyza maculata) and the Hawaiian
hoary bat (Lasiurus cinereus semotus) will not be adversdly affected by the actions, and therefore,
these species will not be addressed further in thisbiologica opinion.

The biologica opinion was prepared using the following informetion: 1) Biological Assessment; 2)
Preiminary Draft Wildland Fire Management Plan Pohakuloa and Oahu Training Areas (WFMP),
March 2002; 3) information from our files; and, 4) informal consultation between the Army and the
Service.

Six Army inddlations are conddered in this consultation to include: 1) Dillingham Military
Reservation (DMR); 2) Kahuku Training Area (KTA); 3) Kawailoa Training Area (KLOA); 4)
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Schofield Barracks East Range (SBER); 5) Schofidd Barracks Military Reservation (SBMR); and
6) South Range Acquidtion Area (SRAA) (Figure 1). Two additiona Army ingtdlations on Oahu,
Helemano Military Reservation (HMR) and Makua Military Reservation (MMR) are mentioned in
this consultation, but are not addressed in depth. HMR conssts of alarge inactive antenna field
(124 hectares (ha); 282 acres (ac)) with some military housing and there are no listed pecies nor
native habitat remaining on thisingdlation. Legacy traning & MMR, was previoudy addressed in a
biologica opinion (1-2-99-F-01) dated July 23, 1999, that addressed impactsto 27 plant species,
Oahu eepaio and Oahu tree snails (Achatinella mustelina). A supplement to the MMR Biologica
Opinion was issued on October 12, 2001, that addressed severd new or modified actionsto the
origina project.

Scientific nomenclature for native and non-native plant species is used throughout this biological
opinion. For identification or reference of a plant species by its common name see Appendix 2.

CONSULTATION HISTORY

The Service has been working with the Army to assst in the conservation and management of
threastened and endangered species on Army lands on Oahu for many years. Early coordination for
activities a Oahu ingdlations pertaining directly to this consultation began officidly on April 9, 1997,
when the Army tranamitted the following documents to the Service for review and comment:

. Draft Ecosystem Management Plan for Oahu Training Areas

. Draft Environmental Assessment for the Ecosystem Management Plan Oahu Training Aress
. Draft Endangered Species Management Plan for Oahu Training Aress

. Draft Fire Management Plan for the Idand of Oahu

. Draft Outdoor Recregtion Plan for U.S. Army Training Aress in Hawali

The Service provided comments on the above documents on June 17, 1997. These documents
became the foundation for this consultation.

On September 16, 1999, representatives from the Service and the Army met to discuss the action
areafor SBMR.

On October 4, 1999, the Service and Army met to discuss baseline improvement measures for
SBMR, west and south ranges.

On April 2, 2002, the Army sent the Service a Draft Biological Assessment for Programmeatic
Section 7 Consultation on Routine Military Training at Schofield Barracks Military Reservation
Fixed Ranges (Waianae Mountains) for review and comment.

June 28, 2002, the Army wrote aletter to the Service concluding thet afire that occurred outside the
fire bregk road at SBMR did not jeopardize any listed species or adversely modify critical habitat
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even though 2.5 ha (6.8 ac) of eepaio critical habitat and 4.5 ha (11.1 ac) of proposed Oahu plant
critica habitat was burned.

On July 25, 2002, the Service responded with aletter to the Army regarding the SBMR fire that
occurred outside the fire break road. In thisletter the Service agreed with the Army that the
methods used to control the fire (mostly water drops) was not likely to adversely affect listed
species. However, the Service informed the Army that consultation cannot occur when the actions
have aready taken place. Consultation on the effects of the fire after the fact will not provide
compliance under the Act.

The Service sent comments to the Army concerning the Draft Biological Assessment for
Programmatic Section 7 Consultation on Routine Military Training & Schofield Barracks Military
Reservation dated May 6, 2002.

The Army sent aletter to the Service on October 16, 2002, requesting concurrence with the Army’s
determination that upgrading Drum Road is not likdly to affect any federdly listed or proposed
species, or proposed critical habitat.

The Army sent the Pre-find Biologica Assessment on Routine Military Training and Army
Transformation of the 2™ Brigade, 25™ Infantry Division (Light) to a Stryker Brigade Combat Team,
Oahu, dated December 4, 2002, to the Service for review and comment which was received on
December 6, 2002.

On December 13, 2002, the Service sent a letter to the Army stating that we did not concur with the
Army’s determination that upgrading Drum Road was not likely to affect any federdly listed species
or proposed critical habitat. We requested additiona information.

On January 17, 2003, the Service provided the Army with a 26-page comment letter on the Pre-
find Biological Assessment on Routine Military Training and Army Transformation of the 2
Brigade, 25" Infantry Division (Light) to a Stryker Brigade Combat Team.

On January 28, 2003, the Service received a copy of the Preiminary Draft Wildland Fire
Management Plan for Pohakuloa and Oahu Training Areas (March 2002).

On January 30, 2003, the Army organized afield vist to Drum Road to drive the length of the
proposed project and discuss the future road upgrade and potentia effects to listed plant species.
Representatives from the Army, U.S. Army Corps of Engineers, Service, and Tetra Tech, Inc. were
in atendance.

Representatives from the Army, Service, U.S. Army Corps of Engineers, and Colorado State
University (fire consultant) met on February 3 and 4, 2003, to discuss the find action area
delineationsfor SBMR, SRAA, DMR, KTA and SBER.



Colond David L. Anderson 5

On February 20-21, 2003, representatives from the Army, Service, Center for the Environmental
Management of Military Lands, U.S. Army Corps of Engineers, and Colorado State University met
and discussed and attempted to resolve each item in the Service comment |etter dated January 17,
2003.

A meseting was held on February 25, 2003, with representation from the Army, Service, Center for
the Environmental Management of Military Lands, U.S. Army Corps of Engineers and Colorado
State Univergity to findize the action area for the proposed acquisition parce SRAA.

The Army sent the Second Draft Biologica Assessment for Routine Training and Stryker Brigade
Combat Team Transformation, dated March 21, 2003, to the Service for review and comment.

On April 15, 2003, the Service provided a 25-page comment |etter to the Army on the Second
Draft Biologica Assessment for Routine Training and Stryker Brigade Combat Team
Transformation (March 21, 2003).

On April 25, 2003, the Army provided the Service with copies of the Fina Biologica Assessment
for Routine Military Training and Transformation for the Idand of Oahu and arequest for forma
initiation of section 7 consultation for proposed actions on six ingalations on Oahu.

On May 27, 2003, representatives from the Army, Service, and U.S. Army Corps of Engineers met
to discuss minimization and conservation measures on SBER, SBMR, SRAA, KTA, KLOA, and
DMR.

On May 28, 2003, the Service sent aletter to the Army agreeing to initiate forma consultation for
routine and Transformation training on Sx ingdlations on Oahu. The consultation would address
Army training impacts to 37 plants and 11 snail species dl listed as endangered, and designated
critical habitat for Oahu elepaio. The officid date of initiation was April 28, 2003, which is the date
the Army’ s request | etter was received.

On June 24, 2003, the Service received a Pre-Find Draft of the Wildland Fire Management Plan for
Pohakuloa and Oahu Training Aress (dated June 2003).

On July 15, 2003, awildfire occurred at KTA due to the use of explosve charges (C-4) to remove
trees from alanding zone. Thefire re-started on July 17, 2003, and burned approximately 5.5 ha
(13.5 &) before being extinguished. A small occurrence of the endangered plant, Eugenia
koolauensis, wasin the vicinity and Army biologists estimate that the fire burned within inches of
severd seedlings.

A wildfire occurred on SBMR due to training exercises on July 17, 2003, in an areareferred to as
Coffee Guich. Approximately 3.6 ha (9 ac) were burned outside of the impact area.



Colond David L. Anderson 6

On July 21, 2003, representatives from the Army and the Service met to discuss additiond
conservation measures for severa vulnerable plant species on KTA and SBMR.

AmandaMcAdams, (Fire Planner for the Service, Regiond Office), Gayland Enriques, (Deputy Fire
Chief/Wildland Fire Program Manager), and biologists from the Service and Army visted SBMR,
DMR, MMR, SBER, and KTA to review and discuss fire suppression and infrastructure issues and
concerns. Field visits were conducted on September 17-20, 2003.

The Service received aletter, dated August 14, 2003, formaly extending the Oahu consultation due
date for an additiona 30 days. The completion date was changed to October 10, 2003.

On August 19, 2003, a second fire occurred at SBMR started by a 40 mm round that was fired
during an inappropriate time pursuant to the Fire Danger Reting System.  This fire burned
agpproximately 2.8 ha (7 ac) outsde of the impact area and portions of two Oahu depaio territories
were impacted.

On Augugt 20, 2003, Amanda McAdams emailed an 11-page question and comment document to
the Army regarding the Draft WFMP for the Oahu and Pohakuloaingtallations.

On October 22, 2003, representatives from the Army and Service findized the conservation
measures that are presented in this biologica opinion.

On October 10, 2003, the Army formally extended the due date for the Oahu biologica opinion until
October 24, 2003.

DESCRIPTION OF THE PROPOSED ACTION
|ntroduction
The following project description is asummary of the military training actions on al Army
ingalations on Oahu as presented in the Biological Assessment, various meetings, and fidd viststo
the various ingdlations. This project description includes dl ongoing, or Legacy training, plusthe
future Stryker Brigade Combat Team (SBCT) Transformation that will take place within the next
few years. The actions addressed in this consultation include current military activities such aslive-
fire (rea ammunition) and non+live-fire (blank ammunition) training, mounted and dismounted
maneuvers, aviation training, deployment and reconnai ssance operations. SBCT Transformation will
increase the number of troops & the various ingdlations, dter training and ammunition practices and
incorporate the Stryker vehicle as part of the new, more mobile Army strike-force.

Legacy Traning

The 25" Infantry Divison Light is the primary user of the Oahu indtalation training lands. These
ingtdlations support infantry brigades, divison atillery, aviation brigade, and other divisona combat
and service support units. Non-Army units currently using Army training facilities on Oahu, and
included in the scope of this Biologica Assessment, include Hawaii Army Nationa Guard, U.S.
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Marine Corps Units, and other Allied Forces. The Oahu training facilities currently include 26
ranges, 49 training aress, 1 airfield (Wheder Army Airfield), 5 airborne drop zones, and 13
surveyed fidd artillery and mortar firing points.

Generd Destription of Current Training Activities

Oahu training resources include an assortment of live-fire and non-live-fire maneuver training
fadilities, fixed-pogtion livefire traning fadilities, infantry and engineer demoalition training facilities,
and grenade training facilities. On Oahu training lands, live-fire maneuvers occur a SBMR and
MMR; non-live-fire maneuver training occurs at the other locations.

Livefire training includes many types of munitions, including bal, high-explosive, rockets, mines,
grenades, dl artillery and mortar, short-range training ammunition (low-velocity plagtic bullets),
explosives, and practice and training-practice ammunition. All live-fire training takes place on
training ranges within surface danger zones (the portion of arange that could be impacted by the
firing of a particular type of wegpon) established for that purpose. No live-fire training takes place
outside of established ranges or surface danger zones. Thefiring of blank ammunition, including
munitions up to .50 caliber, is not congdered live-fire. All live-fire ranges on Oahu used by legacy
and future SBCT units are located on SBMR, MMR, the proposed SRAA, and KTA (proposed
use of short-range training ammunition at KTA), and are described in detail in those sections.

Maneuver Training

Maneuver training is atactical exercise that can include movement by foot, vehicle, or helicopter,
offengve operations, defendve operations, withdrawing under enemy pressure (retrograde), and
reconnaissance and security. Maneuver training exercises are conducted at dl levels from squad (9
soldiers) to brigade (1700 soldiers) and are sometimes supported by firepower. Unit movement
during maneuver activities congsts of soldiersin formation moving in a predetermined direction to
accomplishamission. If engagement with an enemy is part of the exercise then soldiers seek
concedlment in the vegetation. When contact with an enemy is Smulated, then one section of a unit
may provide a base of wegpons fire while another section maneuvers towards the enemy. Livefire
normally entails an individua gunner, a crew of awegpon system, or a collective unit firing a
predetermined targets from designated firing positions on arange facility. Airborne units may
parachute in under tactical scenarios. Combat effects such as smoke and obscurants, noise, and
smulated nudlear, biologica, and chemica conditions are integrated into training eventsto train
troops for operationsin aredigtic battlefield environment. Thistraining dso entails the set-up of
temporary defensive postions to repel an enemy atack. Thismay entall digging individud fighting
positions or trenches usng hand tools and larger crew-served weapons using excavators. During
these exercises soldiers may deep in the fidd either without tents or in amore logigtica bivouac
gtuation.

Reconnaissance Training

Typica reconnaissance training operations involve smal groups, from squad to platoon strength (9 to
35 soldiers). Thistype of training may take place in dl types of terrain but can be constrained by
extremely rugged terrain and thick vegetation. In many respects, reconnai ssance training resembles
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dismounted maneuver training but does not have the same type of vehicle support. No livefireis
involved, and vehicles are not used. Reconnaissance training occurs on dl Oahu ingdlations.

Bivouac

Bivouac conssts of setting up camp for rest, resupply/refit, maintenance, or to provide support.
Bivouac Stes vary depending on unit Sze and misson. The Sze of bivouac aress can range from
100 x 100 m (330 x 330 ft) for asguad (9 soldiers) or platoon (35 soldiers) to 300 x 300 m (330 x
330 ft) for a company size (120 soldiers) bivouac. Depending on unit Size, bivouac Stes can contain
avehicle and wegpons maintenance area, vehicle parking area, generd supply area, munitions supply
area, medical area, helicopter landing zones, and vehicle off-loading area. A bivouac Ste may
consst of aseries of tents, temporary structures, and equipment covered with camouflage nets.
Bivouac is normaly done on levd or gently rolling areas that provide vehicle and/or arcraft access.
Open fires are not dlowed during bivouac, but cooking in specia mobile kitchens (enclosed ovens),
and use of tent heaters (enclosed) and generatorsis permitted. Munitions used in bivouac typicaly
conggt of grenade and artillery smulators and blank ammunition. Bivouac training occurs on all
Oahu ingalations.

Deployment Training

Deployment training teaches soldiers how to prepare and move military units and supplies as part of
amilitary action. Deployment training principaly involves moving troops and equipment from

SBMR to other ingdlations. Trangportation of units consists of acombination of vehicles, sea
trangport vessdls, and arcraft, depending on the type and location of training. Legacy force
personnel currently deploy to Pohakuloa Training Area, Hawalii, from Hickam Air Force Base or
Wheder Army Airfidd using C-17 or C-130 aircraft.

Aviation Training

Avidion training consgs of aircrew training, maneuver training, and agrid gunnery. Aircrew training
pertainsto normd aviation flight skills, including takeoff and landings, normd, nap-of-the-earth,
contour and low leve flights, confined and high dtitude area landing/takeoff; and navigation for
helicopters. Maneuver training pertainsto the ability of aviation units to trangport ground maneuver
and combat support/combat service support units to support the tactica battlefidd. Thistype of
training requires up to 20 hdicopters flying in tactical formations carrying ground troops and
equipment to battle areas. Aviation training is conducted daily on Oahu ranging from asingle aircraft
to flights of 10 helicopters. Large aviation task force operations can exceed 35 arcraft, but this
event happens only once or twice per year. Hights of aircraft will pick up soldiersin pickup zones
and carry them to tactical landing zones. Drop zones are used for parachute drops of troops and
equipment. Pickup and landing zones are used as starting and end points for foot maneuvers. Inan
ar assault exercise, troops dismount from the helicopters, the helicopters take off, and the troops
disperse into the area adjacent to the landing zone (i.e., into the woodline). The unit then assembles
and may attack one or more objectives before being picked up or moving to another location on
foot. Equipment and or vehicles may be dropped as part of the exercise. Primary ingtdlations for
thistype of training includes: KTA, KLOA, SBMR, and SBER.
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Force-on-Force Training

These operations involve armed clashes between two organized forces, up to brigade-level (1,700
soldiers). Activities include dismounted ground maneuvers during the day or night, helicopter
operations, operation of whedled and track vehicles, establishment of field command centers,
edtablishment of operating Sites for logigtics and aviation units, and preparation of field fortifications.
There is a continuous movement of aircraft, vehicles, and troops within the training area for force-
on-force operations. The multiple integrated laser engagement system, blank ammunition and
atillery, flares, and other pyrotechnic devices may be used extensively to smulate livefire.

Combined Arms Live-Fire Maneuver Training

A combined arms live-fire training exercise involves usudly ainfantry company (120 soldiers) but
can aso involve squads (9 soldiers) to battaions (500 soldiers). Thisisalarge, annud training
exercise that involves bivouec, livefire training and a smulated attack to include trench lines, mine
fields, and other obstacles. Aerid support may be involved. Upon seizing their objectives, units
then prepare for any counterattack again using live-fire such as howitzers, cannon, and artillery
support. This exercise conssts of severa days and can occur either during the day or night.

Transformation and the Stryker Brigade Combat Team

The proposed action would convert the 2 Brigade 25" Infantry Division Light (one of two light
brigades in Hawaii) to a different configuration that involves arapidly deployable, medium weight
force, which is more sdf-supported. The primary difference between Legacy and SBCT training
would be: 1) the introduction and use of the Stryker armored vehicle; 2) an increase in off-road
travel a severd ingdlations on Oahu; and, 3) increased live-fire range requirements. Proposed
SBCT training would focus more on urban close combat training, but many missions would be very
amilar to light infantry missons currently practiced on Oahu training lands. Almogt al of the SBCT
wegpon sysems are in the current Army inventory, and SBCT training activitiesin the field are
projected to be very smilar to Legacy training, except the introduction and use of the Stryker. Itis
projected that Transformation of the 2™ Brigade will result in anet gain of approximately 810
soldiers and 400 Stryker vehicles and will include 26 congtruction projectsat DMR, KTA, SBER,
KTA, SBMR, Wheder Army Airfidd, Hickam Air Force Base including the construction of a smdll
arms qudification range on SRAA.

SBCT Traning Adtivities

Maneuver area requirements are higher for the SBCT. The net effect on the intensty and
digtribution of maneuver milesis difficult to estimate without historic datato draw upon. However, it
is estimated that the impacts related to vehicle maneuvers will be approximately three times greater
(al Army lands) under the proposed action compared to current training. A large proportion of the
SBCT maneuver requirement will be met by land acquisition adjacent to Pohakuloa Training Area
on the Big Idand.

A Stryker isahighly deployable, wheded armored vehicle that combines firepower, battlefield
mobility, survivability and verstility with reduced logigtics requirements. The exact manner in which
Stryker vehicles will be used is not known at thistime. Published doctrine indicates that the Stryker
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vehicleis primarily atroop transport vehicle that will traverse terrain and obstacles to ensure
protected ddivery of infantry squads to their dismount points. Because of the limitations of the
Stryker, the mgority of mounted movement takes place on roads or unrestricted terrain. The
number of vehicles used for an exercise will vary with the Sze of the unit. Company and baitaion-
level maneuvers will involve 27 and 96 vehicles, repectively. SBCT training would involve up to 27
Strykersat SBMR, up to 27 Strykers at DMR, from 27 to 200 Strykers at KTA, and up to 27
Strykers a KLOA (limited to training dong Drum Road). SBCT maneuvers, both mounted and
dismounted, will take place in the same areas currently being used by military forces. The areas
available for vehicle maneuvers are generdly located a lower eevations on dopes of lessthan 30
percent that are not forested. The areas where the vast mgjority of vehicle maneuvers happen (and
would happen in the future) are delineated in the high-probability vehicle maneuver maps (see
Section 3.1.2.1 of the Biologica Assessment). These maps give the best available knowledge
regarding where vehicles (and much foot travel) occur and will occur in the future.

SBCT forces will conduct dismounted training to include company level combined arms live-fire
exercises called Collective Arms Livefire Exercise. The SBCT dismounted Collective Arms Live-
fire Exercises will be smilar to the exercises conducted by the Legacy forces using the same types of
wesgpons and smilar tactics. SBCT dismounted Collective Arms Live-fire Exercise training would
occur a the SBMR Battle Area Complex (primary live-fire training area for the SBCT) and MMR.

The Aviation Brigade will continue to support some SBCT training requirements. Pickup and
landing zones will continue to be used for air assault operations for the SBCT, but drop zones will
not be used by the SBCT because there are no airborne units within the transformed brigade.

Changes in Current and Proposed Live-Fire Range Use

All SBCT training will be planned and conducted in accordance with established Army range and
training land regulations and stlandard operating procedures. The SBCT will use new and existing
live-fire ranges and firing points/position areas. Many changesto training and range usage will be
ste-specific and addressed in more detail under the section for each ingalation. Legacy and SBCT
unitswill perform individua wegpon and collective arms live-fire training including the use of the
Stryker Mobile Gun Systemn (105 mm cannon). SBCT livefiretraining is planned for SBMR,
SRAA, MMR and KTA (short-range plastic bullets only).

Changesin Non-Live-Fire Maneuver Training Activities Maneuver Training

Annua SBCT mileage per vehicleis estimated to be 1.3 times greater than Legacy vehicles. These
increases in off-road impacts would potentialy occur in dl areas used by vehicles. Currently,
Legacy Force vehicles are alowed off-road on Oahu ingdlations (with Ste-specific redtrictions).
SBCT vehicleswill dso travel off established roads and trails in support of the SBCT missions (see
Section 3.5 of the Biologica Assessment) and will remain close to dismounted units for gppropriate
missons. The Stryker vehicle is expected to travel over rough surfaces not trafficable by Humvees
and other Legacy force wheded vehicles which will alow for more off-road activity.
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Reconnaissance Training with Unmanned Aerid Vehicles

SBCT Reconnaissance training would be carried out in asmilar manner as Legacy training except
that the SBCT Unmanned Aerid Vehicles would offer air reconnaissance that, in combination with
ground reconnaissance, would provide situationd awareness and knowledge throughout a larger
area of operations. Unmanned Aerid Vehiclestraining would take place at SBMR, Wheder Army
Airfidd, and DMR. Vehicleswould be launched from roads or hardened aress. It is anticipated
that the Unmanned Aerid Vehicles stotd flying hours would amount to 2,400 hours of flight per
year (four Unmanned Aerid Vehicles at 600 hours per year), or 600 operations (takeoffs) per year.
Thiswould be the maximum dlowable amount. The Unmanned Aeria Vehicleswould not need to
take off from or land a ordinary airfieds, but use a self-supported hydraulic launcher. An arrested
recovery system would aso be used.

Deployment Training

Deployment training would principaly involve moving troops and equipment from SBMR to the
other training areas. Aswith Legacy training, transportation would use a combination of vehicles,
vessas and arcraft, depending on the type and location of training. Deployment training would be
samilar to Legacy forces, except SBCT units would be deployed at least twice a year to Pohakuloa
Training Areafrom Hickam Air Force Base or Whedler Army Air Force using C-17 or C-130
arcraft. The only difference between SBCT drategic deployment and Legacy deployment is the
increased numbers of vehicles and troops for a SBCT and an increase in the number of Logistics
Support Vessel round trips from 30 to 38 between Oahu and the Big Idand. Vehicleswill be
washed at SBMR and Pohakuloa Training Area wash racks before inter-idand deployments.

Other Training Actions under SBCT

Mot of the SBCT non-live-fire and non-maneuver training will be smilar to Legacy training. All
Combined-Arms Live-Fire Training and Force-on-Force training exercises would be carried out in a
smilar manner as with Legacy training. The only increase in Combined Arms Live-Fire Exercises
would be from the introduction of the Reconnaissance, Surveillance and Target Acquisition
Squadron, which could conduct up to three Company Combined-Arms Live-fire Exercise per year.
There would be no change in Mgor Force-on-Force training which would still occur at SBMR and
KTA.

Dillingham Military Reservation Training Actions

Legacy Training

DMR islocated dong the northwest shore of Oahu on the Waiaua Plain bordered by Farrington
Highway and the Pacific Ocean to the north and the Waianae Mountains to the south (see Figure 1).
DMR is gpproximately 269 ha (664 ac) in Sze and includes asmall airdtrip used by both civilians
and the military. Approximately 147 ha (364 ac) are suitable for maneuver and fidd training, 43 ha
(107 &c) are developed within the cantonment area, and the remaining 82 ha (203 ac) are located on
Steep dopes of the Waianae Mountains. Non-military uses of the ingdlation include hiking, biking,
hunting, and glider plane operation and parachuting.
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DMR isused for smal unit (platoon and squad) maneuvers and combat support operationsincluding
vehice movement, maneuvers and convoys, foot maneuvers, bivouacking, limited aviation training,
and gaff training exercises. All operations involving significant support activities, tents, field facilities,
and vehicles/equipment take place in the flatter areas cleared of vegetation in P1 and the lower
elevations of P2 and P3 (Figure 2). These activities take place within areas that support off-road
vehicle maneuvers. However, hdicopters do use the taxi-way (in portions of P1, P2, and P3) for
training for both day and night tacticd flight operations and armohile (i.e., troop transport)
exercises. The average use of each training arearanges from 74 to 123 days per year and from
7,100 to 13,600 troops per year. Ammunition includes blanks, smoke, and smulators for current
training & DMR.

The following training redrictions apply & DMR:

. Thereisno livefireat DMR.

. Airfidd is off-limits to military training unless coordinated through Range Divison Hawaii.

. Live ammunition (i.e., live-fire training), aerid pyrotechnics (e.g., star and parachute flares),
and tear gas grenades are not authorized.

. No ignition sources (including cigarettes, cooking/warming fires, and blanks) outside of P-1

until the first fire breek is complete. No ignition sources outside of the first fire bresk until
the second (future) fire bresk is complete. No ignition sources outside of the second (future)
fire bregk a any time. Thisincludes smoking and cooking/warming fires aswell asdl
munitions. Future fire break congtruction is discussed in Section 4.3.1 and amap is
presented in Section 4.4 of the Biologica Assessment.

. Blank ammunition is authorized & DMR.

. The use of pyrotechnics, amulators (including demolition effects smulators), and blanks
requires gpprova from Range Divison Hawaii and will be controlled by the Fire Danger
Rating Sysem for DMR.

. Range Divison Hawaii will restrict the use of pyrotechnics under the red Fire Danger Rating
System category.

. Range Divison Hawaii will authorize and gpply safety buffer zones for smoke grenadesin

Training Areas P-1, P-2, and P-3 and ground simulators in Training Areas P-2 and P-3.*
. Smoke grenades will only be used in areas devoid of vegetation.

Fire Breaks

Two fire breaks will be built & DMR (see Section 4.4.3 of the Biologica Assessment) to provide
fire containment. These will provide fud free areas that give firefighters access and a defensble
location from which to fight afire. They will both be built to standards as outlined in the WFMP.

The firgt will largely be composed of existing roads and will contain al of P-1 and portions of P-2
and P-3. Thisfire break will be completed in 2005. The second fire break will be closer to the
southern edge of the ingdlation and will contain nearly dl of the training areas. This break will be
congtructed in 2006 and will be built to standard. These fire breaks will be constructed regardless of
whether SBCT occurs.

! Buffer information islisted U.S. Army Hawaii Regulation 210-6, Appendix F.
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Congtruction will remove vegetation and clear debris using bulldozers or other mechanica meansto
create a drivable surface gpproximately sx meterswide. The vast mgority of the areato be used
will follow existing roads and/or power lineright of ways. The congtruction of the fire bresks will be
covered under a separate coordination or consultation with the Service.

SBCT Trandformetion & DMR

Severd condruction projects will be apart of the Trandformation & DMR including amilitary vehicle
trall to facilitate movement between SBMR and DMR. Theroad project will consst of a 7.3 m (24-
ft) wide gravel road with 0.9 m (3-ft) wide gravel shoulders on both sides from SBMR to DMR.
The road would be one-lane wide and gpproximately 24 kilometers (km) (15 miles (mi)) long (see
Figure 4.b in the Biologica Assessment). Work includes grading, paving, drainage improvements,
culverts at stream crossings, guardrails a drop-offs, and storm drainage structures and lines to
preclude excessive storm runoff from flowing over the road and posing a hazard to vehicular traffic.

Congtruction of three Fixed Tactica Internet antenna support structures with four antennas each is
proposed. Four antennae will be ingtalled at each proposed site located on Oahu. Existing antennae
support structures and sites will be utilized when possible. The antennae are vertica whips
approximately 5 centimeters (cm) (two inches (in)) in diameter with one gpproximately 1.2 m (4 ft)
long and two gpproximately 3.3 m (10 ft) long. They will be mounted on an antenna mast, utility
pole, existing support structure, or building. Some of the antennae may have ared light at the top,
according to Federd Aviation Adminigration guiddines, to warn nearby aircraft. Each ste will be
fenced and accessed viaexiging roadsin al cases. No security lighting will be ingtalled at the Sites.

Non-Live-Fire Maneuver and Other Training Activities

Mogt training would be similar to that conducted by the current light infantry brigades. SBCT forces
will use DMR for smdl unit maneuvers and combat support operationsto include Initid Staging Base
operations.? Such training would include non-live-fire, mounted maneuver training with vehicles such
as the Stryker, Humvee, and cargo trucks, aswell asfoot training. Field activities, or training
exercises, can involve avariety of activities, such as vehicle movement, maneuvers and convoys, foot
maneuvers, bivouacking, limited aviation training, and gaff training exercises. Aswith Legacy
training, exercises would continue to be at the squad through company leve (9 to 120 soldiers), with
some opportunities for larger unit training. General SBCT training would likely occur between 180
and 242 days per year. Allowable and restricted uses of pyrotechnics would be the same as under
Legecy training. No ignition sources would be permitted outside of the second fire bresk at any
time. Thisincludes smoking and cooking/warming firesaswdl as dl anmunition. With SBCT
Transformation, usage of both blanks and smoke grenades would increase by approximately 10
percent in Training Areas P1, P2, and P3. Simulators would not be used in P1 and P2, and usage
would increase in P3 by gpproximately 10 percent under Transformation.

2 This training is essentially the same as Brigade Support Area operations, which consist of a variety of support,

maintenance, and service functions supported by tents and vehicles.
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High-probability vehicle maneuver areas include most of DMR. Delinegtion of high-potentid vehicle
maneuver aress is described in Section 3.1.2 of the Biologicd Assessment. High probability vehicle
maneuver aress include the airstrip, 74 ha (183 ac) of area P1, 19 ha (47 ac) of area P2, and 44 ha
(109 &) of area P3, for atota of approximately 205 ha (507 ac) on DMR. No vehicle maneuver
would occur south (i.e., outside) of the future fire break proposed at DMR. Until the second fire
breek is completed, this restriction will apply to the first fire bregk. Until the first fire bresk is
completed, thiswill gpply to the area outside of P-1.

There are no federdly listed species within the DMR action area; however, there are severd
endangered plant occurrences outside of the ingallation boundary. The Service concurred that the
action area could follow the ingalation boundary due to the implementation of the WFMP,
restrictions on pyrotechnics, and the congtruction of two fire bresks that would reduce the risk of fire
spreading into adjacent habitat that contains endangered plant species.

Helemano Military Reservation

HMR islocated in north-centra Oahu in the eastern portion of the Wahiawa Plain, west of KLOA
and the Koolau Mountains (see Figure 1). Ninety percent of the ingtdlation is comprised of alarge
inective antenna fidd and the remainder of HMR consigts of family housing, offices and a motor
pool. The vegetation is predominantly exotic soecies with afew intermittently dispersed native
gpecies. Therefore, HMR will not be addressed in any detail Snce Army activities will not result in
any adverse impactsto federaly listed species.

Kahuku Training Area Training Actions

Legacy Traning

KTA islocated on northern Oahu on the terminus of the Koolau Mountains (see Figure 1). This
ingtdlation is gpproximately 3,808 ha (9,409 ac) in 9ze and is the largest contiguous ground-
maneuver training area on Oahu with 1,369 ha (3,384 &) classified as suitable for mounted and/or
dismounted maneuver. KTA contains nine sub-arees (training areas), five open hdicopter landing
zones, three closed landing zones, and three parachute drop zones dso used aslanding zones. KTA
does not have a defined cantonment area, but does have a Range Control compound and three
smaller compounds that are set aside to support Army-rel ated operations.

Primary users of KTA include Army and U.S. Marine Corps units. The areas support up to
battalion-level (500 soldiers) exercises. The northern portion of the ingdlation, congsting of rolling
grasdands and shrublands with moderate relief, supports al tactical maneuver training scheduled on
KTA, indluding mountain and jungle warfare, and air support training. All operationsinvolving
sgnificant support activities, tents, field facilities, and vehices'equipment take place in the lower
elevation and flatter areas cleared of vegetation and accessible by road. These activities take place
within areas that support off-road vehicle maneuvers. The entire areais divided by severa north-to-
south oriented drainages that limit east-west movement between the broader ridge top aress.
Higtoricaly, use of higher devation areasincluding Training Areas A1, A3, C1, C2, D1 and D2 has
been limited due to the terrain and dense vegetation (Figure 3). A summary of training types and
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annua usage (number of days and troops) for each training areaat KTA is presented in Table 6.a of
the Biologicd Assessment. The average use of each training area ranges from 26 to 44 days per
year and gpproximately 1,500 to 4,800 troops per year. Ammunition (short range training
ammunition, blanks, smoke, and smulators) usage a KTA is presented in Section 6.3.2 of the
Biologica Assessmen.

Smadl unit maneuvers and combat support training include non-live-fire, mounted maneuver training
with Humvees, cargo trucks, trailers, aswdl asfoot training. Fed activities, or training exercises
can involve vehicle movement, maneuvers and convoys, foot maneuvers, bivouacking, limited
aviation training, and saff training exercises. The Sze of bivouac areas can range from 100 x 100 m
(330 x 330 ft) for asquad or platoon (9 to 35 soldiers) to 300 x 300 m (985 x 985 ft) for a
company (120 soldiers) Size bivouac. Foot maneuvers occur anywhere that safety or adminigtrative
redtrictions permit including the high probability vehicle maneuver areas. Pyrotechnics use occurs
anywhere that dismounted (and/or mounted) training occurs in accordance with rules for
pyrotechnicsuse at KTA.

Vehicle maneuvers are largdly limited to the northern portion of KTA. High-probability off-road
vehicle maneuver areas include 437 ha (1,080 ac) out of atotd area of gpproximatdy 5,199 ha
(12,846 ac) within Training Areas A1, B1, B2, C1, C2 and D1 (see Table 6.b of the Biologica
Assessment). A few very smdl and digunct areas that met maneuver criteria are remote and
inaccessible to vehicles and, therefore, will not be used. Nearly dl vehicle travel, and a high
proportion of dismounted training occurs within the high probability areas. These areas(i.e.,
locations of use) are the same for Legacy and SBCT training. Legacy forces operate whedled
vehicles on exigting roads and trails, as well as on off-road areas suitable for maneuver. Units
currently use Drum Road through KLOA to access KTA on aminima and infrequent basis (and
very few vehicles— mainly Humvees) due to the poor condition of this one-lane dirt road. The
primary route for vehicles going to KTA isvia Kamehameha Highway. Future use of Drum Road to
access KTA is expected to be gpproximately 77 (36 company Level, 41 battaion level) legacy
vehicles 12 times per year once the road is upgraded.

The following training redtrictions apply a KTA:

* Thereisno livefiretraining at KTA.

o KA-1and KA-3 are off limitsto military units during weekends and Federa holidays, except for
brigade field exercises if coordinated through Range Divison Hawaii.

e Liveammunition and aerid pyrotechnics (sar clusters/parachute flares) are not authorized.

*  Blank anmunition is authorized in dl training areas with gpprova from Range Divison Hawalii.

» Useof pyrotechnics, blank ammunition, and other ignition sources will be controlled by the Fire
Danger Rating System for KTA.

» Theuseof pyrotechnics and smulators (including demalition effects Smulators) requires
goprova from Range Divison Hawalii.

» Range Divison Hawaii may redrict the use of pyrotechnics based on the Fire Danger Reating
Sysem.

» Smoke and tear gas grenades, Hexachloroethane/Terephthalic Acid smoke, smoke generators,
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and ground smulators are dlowed in al areas, except A-1 and A-3.

* Range Divison Hawaii will authorize and goply safety buffer zones for Hexachloroethane smoke
and tear gas grenades. 2 (e.g., tear gas and smoke grenades restricted in an gpproximate 1000
m (3300 ft) buffer south of the northern perimeter of Training Areas B1 and B2).

*  Smoke grenades will only be used in areas devoid of vegetation.

SBCT Training Actions Proposed at KTA

SBCT will include the congtruction of a state-of-the-art Combined Arms Collective Training Facility
a KTA, conssting of a Ste-adapted 24-building facility to smulate atown. The “town” would
contain mock buildings such as ware houses, schools, church, office building, hotdl, police Sation,
bank, and resdences. Approximately 75 ha (187 ac) of earth movement would be associated with
congruction of the 227-ha (560-ac) facility which will dso include smulated firing points, obstacles,
targets, and other infrastructure. Thisfacility will use short-range training ammunition, which is
congdered live-fire. Oneto 20 combat vehicles and 1-20 support vehicles would be used per
exerciseat KTA. Collective training exercises will be conducted 90-180 days per year.

Additiona congtruction projectsinclude atactica vehicle wash facility with six wash gations with a
new off-ste water system. The water system would consist of two pump stations, each with motors
and controls. The wash stations would utilize a high-pressure wash system and recycle water to
minimize wastewater disposa. The water would flow through awater sediment basin, an
equalization basin, oil-water separators, and then be deposited into awater supply reservoir.
Treatment would include oil and grease removd, grit remova and organic control. A mechanicd
equipment building would be provided to house the mechanica secondary trestment units and the
control panels necessary for the facility. Sediment recovered from the facility would be disposed of
offgte. The vehicle wash gation will remove dirt and invasive seeds prior to moving these vehicles
to another ingtallation.

Drum Road will be used through KLOA to access KTA which will facilitate movement of
vehicles'troops to KTA while minmizing the use of Kamehameha Highway. Approximately 15-90
Strykers and 10-90 trucks/Humvees would be usng the road approximately 12 times per year for
SBCT training. However, the Drum Road upgrade by itsdf would not change training uses or patterns
at KTA (more detall regrading the upgrade of Drum Road is found in the KLOA section).

Congtruction of two Fixed Tactical Internet antenna support structures with four antennae each is
proposed to providetactical communications infrastructure enabling unitsto train at any hour of the day
or night. Existing antenna support structures and siteswould be utilized when possible. The antennae
are vertica whips gpproximately 5cm (2 in) indiameter. Two antennae gpproximately 1.2 m (4 ft) long
and two gpproximately 3 m (10 ft) long would be mounted on an antenna magt, utility pole, exiding
support structure, or building. Some of the antennae may have ared light at the top, in accordance with
Federd Aviation Adminigration guidelines, to warn nearby arcraft. Each ste would be 6.1 x 7.6 m
(20 x 25 ft), including a4.6 x 6.1 m(15 x 20 ft) concrete pad for the support structure and shed. The

8 Buffer information islisted in U.S. Army Hawaii, Regulation 210-6, Appendix F.



Colond David L. Anderson 19

mounted antennas would be 12.8 m (42 ft) and 31 m (102 ft) inheight. Each stewould befenced and
accesad viaexiging roadsin al cases. No security lighting would be ingtdled & the Sites.

Live-Fire Ranges

Limited livefire of specid plasic amulaions ammunition called short range training ammunition is
proposed for the Combined Arms Collective Training Facility. No tracer anmunition would be used.
Legacy units and the transformed brigade would conduct at |east one mgjor exercise each year thet will
involve at least two battalion-leve (500 soldiers) attacksinthe Military OperationinUrban Terrain Ste.
Each brigade would conduct one field training exercise each year conssting of two-four battaion-size
operations at the Combined Arms Collective Training Facility. Each battdion would also perform
Military Operation in Urban Terrain operations at platoon and company levels (35 to 120 soldiers) at
least once ayear at KTA. The Marine Corps would train two battaions each year a the Combined
Arms Collective Training Facility Military Operations Urban Terrain Ste. The overal estimate for the
proposed KTA Combined Arms Collective Training Facility for 5.56 mm and .50 caliber short range
training ammunition is 124,000 rounds per year, mainly within the buildings that make up the complex.
The .50 cdliber short range training ammunition will not be used a the Military Operation in Urban
Terran fadlity at KTA. A summary of blank ammunition, short-range training ammunition and
pyrotechnics usage for current and proposed training is presented in Table 6.c of the Biological
Assessment.

Non-Live-Fire Maneuver and Other Training Activities

Mounted and dismounted maneuver and Combined Arms Collective Training Facility training would be
the primary activitiescarried out at KTA. Off-road vehicle maneuversare anticipated to bevery smilar
to Legacy training in terms of areas used, dthough a greater number of maneuver miles will be driven
onanannud basis by the SBCT (see Chapter 2 of the Biologica Assessment). Type of trainingineach
traning area would be the same for Legacy and SBCT training (see Table 6.a of the Biologica
Assessment).  Feld training can involve a wide variety of activities such as vehicle movemernt,
maneuvers, and convoys, foot maneuvers, bivouac; limited aviationtraining; and gaff training exercises.
Landing and pickup zones may be used by SBCT forces with support from the Aviation Brigade.
Vehide maneuversarelargdy limited to the northern portion of KTA by steep terrain and dense woody
vegetation. High-probability off-road vehicle maneuver areas include 437 ha (1,080 ac) out of atotal
area of gpproximately 5,199 ha (12,846 ac) in KTA (see Figure 6.c. and Table 6.b of the Biological
Assessment). Mot of the high probability areaislocated in the northern haf of the ingdlation within
Training AreasAl, B1, B2, C1, C2 and D1. A few very smdl and digunct areas that met maneuver
criteria are remote and inaccessible to vehicles, and therefore would not be used. Almogt dl vehicle
travel and a high proportion of dismounted training would occur within the high probability areas. As
with current light infantry training, SBCT units driving Strykers and other whedled vehicles would
operate on exiding roads and trails, as wdl as on off-road areas auiteble for maneuver. One to 20
combat (i.e., Stryker) vehicles and 1-20 support vehicles would be used per exercise at KTA.
Collective traning exercises will be conducted 90-180 days per year. Foot maneuver training is
anticipated to be smilar to current Legacy training.

Rules for dlowable and prohibited live-fire and pyrotechnics (see Section 6.2 of the Biologicd
Assessment) would be unchanged and would apply to dl future Legacy and SBCT training, with the
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exception that short-range training ammunition (plastic bullets), which is consdered live-fire, would be
used at the urban training facility. AswithLegacy traning, exerciseswould continue to be at the squad
through company leve (9 to 120 soldiers). The use of higher devation areasincluding Training Aress
A1,A3,C1,C2,D1and D2 is currently very limited due to the Steep terrain and dense vegetationand
would continue to be limited for SBCT for the same reasons. Landing zones and drop zones would
continue to be used a smilar levels as current training. Generd SBCT training would likely occur
between 180 and 242 days per year.

Kawailoa Training Area Training Actions

Legacy Traning

KLOA islocated in north-central Oahu onthe westerndope of the Koolau Mountains (see Figure 1).
Thisisthe Army’slargest traning area on Oahu and conssts of 9,453 ha (23,348 ac) of land leased
from Kamehameha Schools, Bishop Estate and other private landowners. A single unimproved
roadway (Drum Road) traverses most of the western boundary (Figure 4), however, mogt training and
land management activitiesuse helicoptersto transport people, equipment, and supplies. Theinddlation
is used primarily for helicopter aviation training, including long-range patrol, helicopter unit tactical
training, and command post displacement up to company leve (120 soldiers). Non-military uses
permitted & KLOA include hiking, hunting, and camping.

Current helicopter usage averages gpproximately 78 flights per day. The ingallation is a desirable
location for mountain and jungle warfare training because of its ravines and dense vegetation.
Approximately 2,049 ha (5,064 ac) of the ingalation are considered suitable for maneuver (mounted
and dismounted) trainingactivities. Theremaining areaisconsdered lessdesirablefor maneuver training
activities due to excessively steep dopes and thick vegetation. In areas with dopes greater than 20
percent, troop deployment is typicdly limited to Sngle file, amdl unit maneuvers dong ridgdines and
trals.

Thereare 7 training areas, 12 open and 7 closed landing zones, 3 landing zones on private lands west
of KLOA, and 1 drop zone on KLOA (see Figure 4). No developed facilities exist a KLOA.
Higtorical foot maneuver usage generdly occurs in the immediate vidnity of Drum Road, Puu Kapu
(Area K2C), Landing Zone Red (Area K2B), Landing Zone Black (Area K2B), and Landing Zone
1652 (Area K1B). Usage outside these aress is discouraged by rugged topography and dense
vegetation. A summary of training typesand annua usage (number of daysand troops) for each training
areaat KLOA ispresented in Table 7.a of the Biological Assessment. The average use of each training
arearanges from 100 to 154 days per year and approximately 12,700 to 19,500 troops per year.
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The following training restrictions apply a KLOA:

* Thereisno livefireon KLOA.

» Liveammunition and pyrotechnics (including smoke grenades, smulators, and fog oil) are not
authorized.

o Agriculturd lands are off-limits.

» All additiond provisons of the lease agreement must be followed when requesting and using
KLOA, whichisleased land.

» Civilians have exclusve rights to KLOA during weekends and holidays. Weekend training may
be authorized for brigade level and higher training, with coordination for approval 45 days prior
to execution.

* 556 mm and 7.62 mm blanks are authorized.

» Cigarette smoking and cooking/warming fires will be authorized by Range Divison Hawaii using
the Fire Danger Rating System for KLOA.

Drum Road

One unimproved roadway, Drum Road, runs aong the western boundary of KLOA providing
vehicle access, but al other accessis viafoot or helicopter. Legacy units (mainly using Humvees)
use Drum Road to access the KLOA training areas (by foot) from the west, occasiondly support
Landing Zone/Drop Zone operations, and as aroute to KTA. Current use of Drum Road is very
limited due to its poor condition. Foot trails lead from the Drum Road corridor to higher elevation
aress ble only by foot.

The proposed improvements to Drum Road from HMR through KLOA and KTA include paving
about 37 km (23 mi) of road with asphaltic concrete, widening the road to 7.3 m (24 ft) to
accommodate two lanes, providing 0.9-m (3-ft) compacted gravel shoulders on both sides,
redigning dangerous curves to provide better/safer Sght distances, regrading to correct steep dopes
and provide better drainage structure and lines to preclude excessive amounts of storm run-off, and
providing safety measures (e.g., guard rails at drop offs, barriers, warning sSgns) where needed. In
addition, some segments of Drum Road may require bridging or viaducts where the full width of the
roadway cannot be accommodated on the existing terrain. Site work would include clearing,
grubbing, grading, and stockpiling of materia for embankments. Project actions include the
congruction of proper drainage features and adequate stream crossing culverts or bridging. This
project can be considered as an interrelated action.

Drum Road Use

After improvements to the existing Drum Road, it will be the primary route used by Legacy and
SBCT for the transport of equipment and soldiers mostly from SBMR to and from KTA and
sometimes KLOA to support training as described for each training area. Once congtruction is
completed the road will have the following gpproximate vehicle usage: Legacy forces will use Drum
Road 12 times per year a the company level utilizing 36 trucks and at the battdion level usng 41
trucks. SBCT force unitswill use 47 Strykers and trucks for company level and 217 Strykers and
trucks for battalion level.
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Training in KLOA

Dismounted training in KLOA is conducted by Legacy units a present and will aso be conducted
by eements of the SBCT. Typica operations involve smal groups, from squad to platoon strength
(9to 35 soldiers). No live-fireisinvolved, and vehicles are driven on established roads and trails.
The training is conducted between 20 and 40 times per year, in daytime and at night. Areas used for
training are based largely on topographic and maneuverability congraints. Off-limits and restricted
areas, impact areas, habitat and species protection areas, identified cultural resource Sites,
cantonment areas, and recreation areas are not used for reconnai ssance training.

Maneuver dso entails the set-up of temporary defensive positions to repd an enemy attack.
Defengve positions may congst of soldiers lying in concealed positions and designating fire zones.
More complex maneuver defense entalls digging individud fighting positions or trenches using hand
tools and digging in larger crew-served weagpons using excavators. All digging must be gpproved
through Range Control and Environmenta Divison. During extended maneuver traning, soldiers
may deep in thefield. To avoid detection and dlow for quick displacement, tents are not set up
during light infantry maneuvers.

Typica reconnaissance training operations involve smal groups, from squad to platoon strength (9 to
35 soldiers). Thistype of training may take place in dl types of terrain but can be condrained by
extremely rugged terrain and thick vegetation. No livefireisinvolved, and vehicles are not used.
Thetraining is conducted between 20 and 40 times per year, in daytime and & night.

Hunters and hikers are adso alowed access when the areais not scheduled for training purposes
(lease para. 16). Nap-of-the-Earth helicopter flights are not permitted outside of KLOA boundaries
due to the presence of cattle ranches on adjacent lands.

SBCT Training Actions Proposed at KLOA

No congruction for Transformation is planned on KLOA proper. The military vehicletrall
terminates at the western edge of KLOA and troops will continue north using Drum Road (see
Figure 7.b and Table 6.b of the Biological Assessment).

Non-Live-Fire Maneuver and Other Training Activities

KLOA would continue to be used a current levels primarily for hdlicopter aviation training, including
long-range patrol, helicopter unit tactica training, and command post displacement. The ingdlation
isadesrable location for mountain and jungle warfare training because of its ravines and dense
vegetation. Authorized and prohibited uses of pyrotechnics on KLOA would be unchanged from
those listed. Because most of the areais consdered unsuitable for maneuver training activities due
to excessvely stegp dopes and thick vegetation, it would continue to be used in avery limited
fashion. Dismounted training in KLOA would be conducted by Legacy units. Typicd training
operations would involve smdl groups, from squad to platoon (9 to 35 soldiers) strength. No live-
fire or pyrotechnics would be used, and vehicles would not be driven off established roads and trails.
The training would be conducted between 20 and 40 times per year, in daytime and at night. In
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areas with dopes greater than 20 percent, troop deployment would typicaly be limited to single file,
amall unit maneuvers dong ridgdines. Troop trangport would be primarily via helicopter, and the
same landing zones and drop zones would be used by Legacy units. Highest levels of foot maneuver
usage would generdly occur in the immediate vicinity of Drum Road, Puu Kapu (Area K2C),
Landing Zone Red (Area K2B), Landing Zone Black (Area K2B), and Landing Zone 1652 (Area
K1B). Usage of Drum Road would increase with upgrades planned for the route and SBCT training
frequency and types of training associated with landing zones and the drop zone would be
unchanged.

SBCT use of KLOA would be confined to vehicular use of the military vehicle trail from SBMR to
HMR, and subsequently north toward KTA viaDrum Road. Approximately 15-90 Strykers and
10-90 trucksHumvees would be using the road approximately 12 times per year for SBCT training.
However, the Drum Road upgrade by itsalf would not change training uses or patterns at KLOA.
Some limited dismounted maneuvers may occur but little training is planned for SBCT forcesin
KLOA.

Makua Military Reservation Training Actions

Legacy Traning

MMR is located in an amphitheater shaped valey south of Kaena Point in northwestern Oahu (see
Figure 1). Itisgpproximately 1,696 ha (4,190 ac) in Sze and isa ggnificant live-fire facility for
Legecy training. MMR is consdered an important but nonessentid part of SBCT training. SBCT
forces will use MMR after the completion of the MMR Environmenta Impact Statement (EIS) and
Record of Decison if the rangeisavailable. MMR will greetly facilitate dismounted Combined
Arms Livefire Exerase throughput and flexibility for dl divisond units.

The impacts of routine military training on MMR were addressed in a section 7 consultation with the
Service in 1999 and a supplement to the origina biologica opinion that covered additiond species
found in the action areaand was issued in 2001. To offset the effect of Army training and to address
the potentia loss of listed species from fire (resulting from training), a“ sabilization” system was
devised by ajoint biologica working group that determined what actions were necessary to stabilize
each taxon. Thisresulted in an Implementation Plan for Makua (findized May 2003) that will result
in the stabilization of 27 endangered plant taxa and one snail species. For ataxon to be considered
gtabilized, each taxon must be maintained with sufficient numbers of population units to ensure their
long-term vigbility. Additiondly, threats to the managed and reproducing individuasin each
population unit must be controlled, and each taxon must be adequately represented in an ex situ
collection.

SBCT Transformation training will not ater the way that training will be conducted and Stryker
vehicleswill not be used at MMR, the impacts to Species associated with future training will not
change from what was andyzed in the origina biologica opinion and supplement. Therefore,
impacts to species at MMR will not be addressed further in this consultation.



Colond David L. Anderson 25

Schofield Barracks East Range Training Actions

Legacy Traning

SBER islocated in centrd Oahu (see Figure 1) and extends east of Kamehameha Highway to the
crest of the Koolau Mountains where it borders the Kahana Vdley State Park. Thisingalation is
gpproximately 2,086 ha (5,154 &) in size and quite varied in topography and elevation. The
western portion of SBER is mostly gently doping open areas with mixed cover of grass, shrubs and
native trees, separated by steep drainages. The eastern portion is extremely rugged and densdly
forested with limited road access. For this reason, use of higher elevation areasincluding Training
Areas ER-12 and ER-13 has been limited in the past (Figure 5).

Approximately 776 ha (1,917 ac) in east range is considered suitable for maneuver training. The
western maneuver areais vauable for rappelling, jungle surviva, and patrolling operations. Severd
open areas are used for air assault and airborne operations. Training usesinclude limited battalion
and company-level (120 to 500 soldiers) missons including maneuver and bivouac activities. A
summary of training types and annud usage (number of days and troops) for each training area a
SBER is presented in Table 9.a of the Biological Assessment. The average use of each training area
ranges from 78 to 120 days per year and approximately 5,600 to 20,500 troops per year, and
would continue to be used in the future at Smilar levels by Legacy and SBCT forces.

Activity at SBER will include smd| unit maneuvers and combat support training, mounted maneuver
training with Humvees, cargo trucks, trailers, and convoys as well asfoot training, bivouacking, and
aviation training. Vehicle maneuvers are constrained by topography and vegetation (and other
gpplicable condraints), whereas foot maneuvers occur anywhere that safety and administrative
redrictions permit including the high probability vehicle maneuver areas. No live-fire training will
occur on thisingdlation. Pyrotechnics use will occur anywhere that dismounted (and/or mounted)
training occurs in accordance with rules for pyrotechnics use a SBER. Rappeling training usudly
occurs on short cliffs near roads and at the rappelling tower facility & SBER. No rappelling is done
intraining area ER-13. Reconnaissance units may travel aong ridgelines in the upper aress of ER-
12 and ER-13.

Vehicle maneuvers are limited to the western portion of east range by steep terrain and dense
woody vegetation. There are no areas that can support off-road vehicle travel in ER-12 and ER-13.
High-probability off-road vehicle maneuver areasinclude 214 ha (530 &c) out of atota area of
goproximatdy 2,727 ha (6,739 ac) in SBER (see Table 9.b of the Biologica Assessment). Training
aress ER-1A, ER-2, ER-5 and ER-10 have the most high probability area (see Figure 5, insert). A
few very small and digunct areas that met maneuver criteria are remote and inaccessible to vehicles,
and therefore are not used. Nearly dl vehicle travel, and a high proportion of dismounted training
occurs within the high probability areas. These areas (i.e., locations of use) are the same for Legacy
and SBCT training. Legacy forces operate wheded vehicles on existing roads and trails, aswell as
on off-road areas suitable for maneuver. Existing roads traverse portions of the higher eastern
training areas ER-12 and ER-13, and account for some of the usage documented for those training
areas. Inthe year 2000, the average use of SBER was five vehicles for gpproximately 141 days.
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Once every two years, amgor training exercise is held on the range. The exercise runs for two
weeks and gpproximately 200 vehicles are utilized each day.

Aviation training conggs of ar assault school training, aviator training missons, and air assault
operationson adaily basis. Night operations occur gpproximately eight times per week. In addition
to flight training, fixed wing aircraft and helicopters provide support for drop and landing zone
activities, respectively.

The following training redtrictions apply a SBER:

e Smdl ams (5.5.6 mm and 7.62 mm) blank ammunition is permitted throughout SBER, with the
exception of training areas ER-1A, ER-1B, ER-2, ER-3A, and ER-3B during the hours of
1800-0600 daily. Noise producing smulators or pyrotechnics are not authorized in these areas
a any time,

* Fog ail generation is permitted in ER-6B, ER-11, ER-12, and ER-13 only. Thistraining isdone
on roads.

» Tear gas grenades are not authorized.

» Theuseof pyrotechnics and amulators (including demalition effects Smulators) requires
goprova from Range Divison Hawalii.

» Range Divison Hawaii may redrict the use of pyrotechnics based on the Fire Danger Reting
System for SBER.

»  Pyrotechnics, including smoke grenades, Hexachloroethane/ Terephthalic Acid smoke are
authorized in dl training areas except ER-1A, ER-1B, ER-2, ER-3A, and ER-3B.

* No aerid pyrotechnics (dar clusterdparachute flares) are permitted.

* Range Divison Hawaii will authorize and apply safety buffer zones for Hexachloroethane
smoke. *

» Colored smoke grenades are allowed in ER-5, ER-6A, ER-6B, ER-10, ER-11, ER-12, and
ER-13.

»  Smoke grenades will only be used in areas cleared of debris and grass to reduce the risk of fire.

» All ignition sources will be controlled by the Fire Danger Reting System.

SBCT Training Actions Proposed &t SBER

SBCT training will be very smilar to current training activities. No live-fire exercises or other
activities that sgnificantly increase the risk of fire will occur on SBER. Regulations governing the use
of pyrotechnicswill remain unchanged. The number of vehidles, days of use, and soldierswill likely
increase with SBCT training compared to Legacy training; however, Smilar activities are anticipated
to occur in Smilar areas. Use of 5.56 mm and 7.62 mm blanks s projected to decrease significantly
in Training Areas ER-1A, ER-1B,ER- 2, ER-3A, ER-3B, ER-4, ER-5, ER-6A, ER-6B, ER-11,

4 Buffer information islisted in U.S. Army Hawaii, Regulation 210-6, Appendix F.
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ER-12, and ER-13. Use of .50 cdliber blanksis projected to increase significantly in al Training
Areas. Vehicleswould be washed before leaving SBER. The proposed vehicle wash rack would
minimize spread of undesirable speciesto other ingalations.

Military Vehide Trail (SBMR to HMR)

The proposd is to purchase gpproximately 6.8 ha (17 ac) of land in a perpetual easement and
congtruct a4.5 m (15-ft) wide gravel road with a 0.9-m (3-ft) wide gravel road with shoulders on
both sides that would provide safe military vehicle access from SBMR to HMR. In conjunction with
Drum Road, this project would provide aroad network from SBMR to KTA (see Figure 4). This
proposed project would be sited from SBMR to the HMR for gpproximately seven miles. It would
be north of Wahiawa and would use as much of the existing agriculture roadway's as possible.
Work includes grading, paving, drainage improvements, culverts at stream crossings, guardrails,
shotcrete, retaining walls, concrete swales, grass swaes, sgnage, and storm drainage structures and
lines to preclude excessve amounts of storm runoff from sheet flowing over the road and
endangering vehicular traffic on the road. Road grades steeper than 10 percent will be paved with
agphdt or concrete. Supporting facilities will include provisons for information sysems. The
corridor of disturbance associated with the trail congtruction will vary with terrain and existing road
features, but will not extend sgnificantly outward from the trail shoulders, especialy where the
dignment follows exigting roads.

Congtruction projectswith SBCT include atactica vehicle wash sation with Sx wash gationswith a
new off-gte water syssem. The congtruction and use of this wash station is Smilar to wash gations
previoudy discussed for other indalations. 1t will utilize a high-pressure wash system and recycle
water to minimize wastewater disposd including awater sediment basin, an equdization bagin, oil-
water separators, and awater supply reservoir. A mechanical equipment building will be provided
to house the mechanical secondary treatment units and the control pands necessary for the facility.
Sediment recovered from the facility will be disposed of offste. The project will help prevent the
gpread of non-native and invasive plant seeds to other areas outsde of SBER and reduce the
amount of soil that may be tracked onto the public highway system.

The congtruction of a Fixed Tacticd Internet antennaon SBER is Smilar to antenna structures
discussed for other ingdlations. On SBER, two antennas gpproximately 1.2 m (4 ft) long and two
goproximatey 3 m (10 ft) long will be mounted on a new support structure which will make the find
height of the antennas both 31 m (102 ft). These antennas may have ared light at the top, in
accordance with Federd Aviaion Adminigtration guideines to warn nearby aircraft. Each ste will
be fenced and accessed viaexisting roads in dl cases. No security lighting will be ingtdled & the
gtes.

Non-Live-Fire Maneuver and Other Training Activities

Only blank ammunition will be used in avariety of field traning exercises. Blank ammunition
estimates under Legacy and Transformation for SBER are presented in Table 9.c of the Biologica
Assessment. Therulesfor alowable and prohibited live-fire and pyrotechnics use at SBER will
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remain unchanged (see Section 9.1.2 of the Biologica Assessment). Non-live-fire training will be
very Smilar to current training activities. On average, each training areais used between 78 and 120
days per year, and will continue to be used in the future at Smilar levels by Legacy and SBCT
forces. Thewestern portion of SBER will continue to be used for rgppelling, jungle survivd, and
patrolling operations. Landing and drop zones will continue to be used for air assault/movement and
arborne operations. Unit useswill include limited battalion and company-leve training missons
including maneuver and bivouac activities. Squad and platoon (9 to 35 soldiers) activities will
continue in the current dispersed manner. The use of higher eevation areas in the eastern portion of
SBER, including Training Areas ER-12 and ER-13, will continue to be limited for foot maneuvers by
extremely rugged terrain and dense forest vegetation.

Unit uses include limited company to baitalion level (120 to 500 soldiers) missonsincluding
maneuver and bivouac activities. The breakdown of maneuver miles by training arealis not available
for Legacy or SBCT units. High-probahility off-road vehicle maneuver areas a SBER include 214
ha (530 ac) out of atotal of approximately 2,727 ha (6,739 ac) on the ingtallation (see Figure 9.c of
the Biological Assessment). The areas meeting off-road maneuver criteria are located in the western
half of SBER on broad, unforested ridges and other suitable areas. Several small areas a higher
elevationsin the eastern part of the ingdlation are inaccessble to vehicles even though they are
shown on the map. Aswith Legacy training, most vehicle maneuver training is confined to
established roads and trails, but some off-road travel could occur where trafficability and vegetation
permits, typicaly in areas with past use. The breakdown of high-probability maneuver areas by
training areais presented in Table 9.b of the Biological Assessment. Legacy and SBCT units will
wash vehicles using the proposed vehicle wash rack before leaving SBER.

Schofield Barracks Military Reservation Training Actions

Legacy Traning

SBMR islocated in central Oahu and comprises 3,506 ha (8,663 ac) and it is divided from SBER
by Kamehameha Highway (see Figure 1). SBMR is bordered to the north by Mount Kaala Naturd
Area Reserve, to the west by Waianae Kal Forest Reserve, and to the south by Luaualel Nava
Reserve, and private and state lands. SBMR consists of two ranges (West and South), the impact
area and a cantonment area. Non-military usesinclude hiking and hunting.

SBMR isthe primary range complex for individua wegpons qudification with limited light maneuver
traning areas. Primary users of SBMR include Army, Marine Corps, Hawai Army Nationa Guard,
and Army Reserve units. The SBMR master plan designates approximately 500 ha (1,235 &c) as
suitable maneuver training (South Range) and an additiond 610 ha (1,506 ac) to support ranges and
indirect fire activities. Approximately 858.3 ha (2,120 &c) is suitable terrain for mounted and
dismounted maneuvers. Smal unit maneuvers and combat support training include non-live-fire,
mounted maneuver training with Humvees, cargo trucks, trailers, and convoys as well as foot
training, bivouacking, limited aviation training, and saff training exercises. The Sze of bivouac aress
can range from 100 x 100 m (330 x 330 ft) for asquad or platoon (9 to 35 soldiers) to 300 x 300
m (985 x 985 ft) for acompany sze bivouac (120 soldiers).
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The fixed ranges are grouped into two areas. West Range and South Range (Figure 6). West
Range, located north of Trimble Road, includes the impact area and surrounding fire break road.
South Range, south of Trimble Road, contains range and maneuver land and serves as the maneuver
corridor to the Infantry Battle Area. Within West and South Ranges are various fixed smdler areas
where live-fire and non-livefire training occur. A list of Schofield ranges and authorized ammunition
is presented in Tables 10.a-d of the Biological Assessment. With the exception of the Infantry
Demalition and Hand Grenade range, dl high explosive and tracer ammunition isfired into the impact
areain the West Range area. The following rules for dlowable and restricted live-fire and
pyrotechnics use apply a SBMR South Range Training Area Complex (gppliesto 10 sub-aress.
SR-1, SR-2A, SR-2B, SR-3, SR-5A, SR-5B, SR-5C, SR-5D, SR-6A, SR-6B, see Figure 10ain
the Biologica Assessment). All other pyrotechnics and live-fire training on SBMR occurs on live-
fireranges. There are nine open landing zones and one landing/drop zone on SBMR.

The following training restrictions gpply at SBMR:

» Aeid pyrotechnics (star clusterg/parachute flares) and tear gas grenades are not authorized.

» Blanksare authorized at South Range.

» All training & Schofied Barracks Main Pogt, including South Range is regulated by the Fire
Danger Rating System for SBMR. Wegpons systems that pose the highest risk of fire will be
authorized only under the most benign fire danger category (see Enclosure 7 to Annex A of the
WFMP for details). These weaponsinclude tracers, pyrotechnics, and white phosphorous
mortar and artillery rounds. Under the highest fire danger category, no weapons systems are
alowed with the exception of bal ammunition for direct fire wegpons on the Central and
McCarthy Flats ranges only. These ranges are heavily manicured to minimize the soread and
intengty of any fireand it is extremey unlikdy that ball ammunition could cause anignition. The
use of pyrotechnics and smulators (including demoalition effects smulators) requires gpprova
from Range Divison Hawali.

» Range Divison Hawaii may redtrict the use of pyrotechnics through the Fire Danger Rating
Sysem.

* Smoke grenades are dlowed in dl ten sub-aress.

»  Smoke grenades will only be used in areas devoid of vegetation.

A summary of training types and annud usage (number of days and troops) for SBMR training
facilities and South Range training areas is presented in Table 10.ain the Biologica Assessmernt.

The average use of each South Range training area ranges from 34 to 114 days per year and
gpproximately 1,650 to 20,800 troops per year. Ammunition usage at SBMR is presented in Tables
10.b - 10.d inthe Biological Assessment.

Artillery firing points are located on SBMR. Mobile howitzers are towed by a Humvee or truck to a
designated point. Once at the firing point, the gun crew postions the gun tube to fire on a designated
target. These points also support use of mortars.
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The Infantry Béattle Area provides maneuver training under live-fire support, and includes the
following ranges. Infantry Battle Course (KR-5), Live-Fire Trench, Live-Fire Village, Ambush Ste
2, Pointman Course 2, and KR-6 Squad Defense Course. Units can fire the following on the
Infantry Battle Area: 5.56 mm, 7.62 mm, 9 mm, 40 mm TP grenades, AT-4 anti-tank missiles, 7.62
mm, Claymore mines, demoalition effects smulators, Bangaore, 60/81 mm short range training
ammunition, Javelin'TOW (Inert), Grenades (CS'HC/SMK), 7.62 mm door gun, aerid gunnery.

Artillery and Mortars

Artillery and mortars are fired from designated firing points. The range of artillery and mortars varies
with the amount of prope lant charge used. Artillery firing (105 and 155 mm howitzer cannons) is
limited to acharge of three to ensure that the wegpons will not overshoot the Schofield Barracks
ridgdine (i.e., western SBMR boundary). In thisway, anmunition (and especidly high explosve
ammunition) is aso more likdly to land within the fire bresk road and the impact area. In addition,
units are required to pick up arange card from Range Control thet lists the right and left limits and
the minimum and maximum range dlowed for each firing point and wegpon. Maximum dlowable
charges and distance of atillery firingislisted in Appendix A (U.S. Army 2003a). However, even
with these measures in place, anmunition does land outside the impact area.

Smdl Arms

For smdl arms ranges that utilize tracers, the ranges are laid out o that tracer burnout occurs before
around leavesthe impact area. However, in most cases, since smdl arms firing is concentrated on
targets that are rather close in, the highly disturbed area where most projectiles impact is located
immediately around the target area. It is highly unlikely that smal arms ammunition would crossthe
fire break road but if it does, the distance to the fire break road ensures that tracer burnout occurs
before then. Tracer burnout distances are listed by ammunition type in Appendix A, Legacy and
SBCT Vehicles, and Weapons Systems.

The complete list of wegpons and ammunition is shown in Table 10.f in the Biologicd Assessment.
Descriptions of weapons ammunition, and pyrotechnics are provided in Appendix A. Tracer
ammunition isthe primary cause of fires sarted within the impact area. Thisis due to the incendiary
nature of the ammunition and the high number of tracersfired rdative to other high fire-ignition
munitions. Most tracer bullets land near target areas ingde the fire bresk road and dl tracer
ammunition burns out within the impact area.

Training is planned and executed in accordance with 25 Infantry Division (Light) and U.S. Army
Hawali Regulation 210-6, Indtdlations, Ranges, and Training Aress (Army 2003a). In addition,
Standard Operating Procedures for each live-fire range at SBMR are being updated and
consolidated into a single Standard Operating Procedure at thistime. Existing Standard Operating
Procedures outline the safety precautions that soldiers must follow to prevent fires from starting
outsde thefire break road. The new Standard Operating Procedure and the WFMP will include
additiond specific fire minimization and suppression procedures that will be followed by range
personnd and soldiers. It will also provide additiond procedures to protect biologica and
archaeological resources.
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SBCT Transformation

Mgjor changesto live-fire activities include the addition of direct fire gunnery® (Mobile Gun System),
callective live-fire by the mohbile gun system and Stryker vehicle variants. Changes in ammunition
usage for dl SBMR ranges combined are summarized in Table 10.h of the Biologicad Assessment.
Ammunition usage of the Mobile Gun Sysem is not yet known. Significant changesin ammunition
usage include adecrease in 5.56 mm bal and tracer anmunition, increases in other smal arms bal
and ammunition except for 9 mm ball ammunition, increasesin most grenade and mortar ammunition,
and increasesin 155 mm atillery use.

The following congtruction projects are planned as part of the proposed action:

1. McCarthy Flats Multi-Purpose Qualification Complex: This complex supports quaification
for: Pigtol(38 cdiber, 9 mm, 45 cdiber) Shotgun and rifle (M16, M4, M 14 sniper rifle,
M21, M24); and Machine gun (M60, M249, M240B, M2). Training at Qudifying Training
Range 1 is anticipated to disturb approximately 49 ha (120 ac). The range would be used
between 180 and 242 days per year. No combat (i.e., Stryker and Humvee) vehicles
would be in service a the range, but between five and ten support vehicles (trucks) would
be used per training episode per day.

2. Battle Area Complex: This complex incorporates al wegponsintrinsic to the SBCT Infantry
Company (except the Javelin) and dlows avariety of livefire exercise scenarios. Training at
the Battle Action Course is anticipated to impact gpproximately 840 ha (2,075 &c).
Operations will be conducted by moving/stationary vehicles and/or dismounted personnel
againg smulation systems. Thiswill include: 2-4 course roads with crossover capability, 22
dationary armor targets, 3 moving armor targets, 167 stationary infantry targets, 27 moving
infantry targets, 16 machine gun/observation bunkers, 2 grenade/breaching obstacles, 3
landing zones, 13 mortar Smulation devices, 8-16 vehicle firing postiong/hull-down defilades
and range operations support facilities. Supporting facilities will include Ste improvements,
erasion control, a bivouac area, eectrica service, security fencing and gates. The Béttle
Action Course is anticipated to use combat vehicles between 5 and 21 days per year and
support vehicles between 4 and 8 days per year.

3. Urban Assault Course and Training Facility: This project will develop an urban assault
course, shoot house, breach facility and the necessary support facilities on an existing military
operationsin urban terrain assault course. Training at the Urban Assault Course Training
Facility is anticipated to impact approximately 6 ha (14 ac). The project footprint would
goproximeate that of the existing military assault course facility on SBMR. The complex
would support use of 5.56 mm and 5.56 mm blanks, 40 mm TP grenades, practice
grenades, 7.62 mm blanks, smoke grenades, and smulators. The breach facility would be
used to train soldiersin the proper techniques to enter buildings through doors, windows,

5 Direct fire gunnery traditionally refers to mechanized or tank firing using large caliber guns where the target is in view
of the gunner. The Stryker-mounted 105 mm gun would be used at the Battle Area Course.
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and wdls. The urban assault training facility would train soldiersin other techniques
associated with urban combat, including underground training.  The live-fire shoothouse
would be used to train individuas, squads (9 soldiers), and platoons (35 soldiers), on the
proper techniques to enter and clear abuilding. The facility will be used between 75 and
150 days per year. Support vehicles would be used in training activities between three and
five days per year.

4. RangeUse Individua and collective wegpons qudification and training will take place on
new ranges (i.e., Battle Area Complex, Qudifying Training Range 1 and 2, and combined-
ams Military Operations on Urban Terrain training facility) and exigting ranges, other
fadilities, and artillery/mortar firing points. The proposed Battle Area Course will support up
to company-level (120 soldiers) Combined Arms Live-Fire Exercise training, with some
battalion-level (500 soldiers) exercises possble. Smal arms training formerly conducted a
McCarthy Hats qudification Ranges 3 and 4, will move to the Qualifying Training Range 2
on the new South Acquisition Area. Because no dud-producing munitions will be used on
this range, there are no safety hazards associated with the surface danger zone when the
rangeisnot in operation. Therefore, the Qudifying Training Range 2 surface danger zone
(i.e., range safety fan) would be accessible for natura resources management and range
mai ntenance approximately 210 days per year. The layout of the planned future fire bresk
with respect to the Qualifying Training Range 2 surface danger zone would alow continuous
access (365 days per year) by The Nature Conservancy, Hawaii, to their lands via the
planned fire bresk. There would be no mortar or atillery firing from SRAA. A range usage
comparison for one Legacy and one SBCT Brigadeis presented in Section 2.6 of the
Biologicd Assessment. Changesin live-fire range use a SBMR are summarized in Table
10.g of the Biologica Assessment for individua ranges. Table 10.h of the Biologica
Assessment summarizes anticipated changes in ammunition usage for al SBMR ranges
combined.

Other congtruction projects include a Range Control Facility, Fixed Tactical Internet antennas, and a
virtud fighting training fadility. The Range Contral facility will be congtructed within the cantonment
area and will not impact any natural resources. Congruction of seven Fixed Tactica Internet
antenna support structures with four antennas each between 18 to 31 m (60 to 102 ft) in height. No
security lighting will be inddled at the antenna gites. The virtud fighting training facility will house
war-fighting smulation operations to support smal arms marksmanship and dismounted wegpons
system training. The building would be congtructed within the SBMR cantonment area on the south
gde of Trimble Road.

Non-Live-Fire Maneuver and Other Training Activities

Legacy and SBCT unitswill use SBMR for tacticd infantry training, including land navigetion
training, and will aso use other facilities indde and outsde the cantonment area. Such training would
include non-live-fire mounted and dismounted maneuver training (e.g., using Strykers, Humvess,
cargo trucks, etc.) on South Range sub-areas. The primary use of SBMR will continue to be for
wegpons qudification, live-fire training, and Military Operations on Urban Terrain training. Training
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will continue to include establishing tactica and logistics operations and adminidrative centers, as
well as amdler and more dispersed activities such as bivouac. Aswith Legacy, training by Army
and other units, most training will be at the squad through company (9 to 120 soldiers) level, with
some opportunities for larger-scde training. Genera SBCT training will occur between 180 and
242 days per year. At South Range, dl mounted and dismounted maneuver will take place within
the boundary of the planned future fire break road. The currently/previoudy disturbed areas
(agriculturd fields and access roads) within the parcd will be used for walking (foot maneuvers) and
driving adminidiratively between locations. However, units would not conduct Stryker training
maneuvers within the proposed acquisition area and will be limited to trave in previoudy disturbed
areas dominated by non-native vegetation & low eevaions. Smoking on the Qualifying Training
Range 2 will be redtricted to designated areas away from vegetation fuels adjacent to forested aress.

South Range Acquisition Area Training Actions

SRAA islocated in central Oahu (see Figure 1) and is bordered on the north by SBMR (see Figure
6) to the east by Wheder Army Air Fidd, to the south by Del-Monte Fields and The Nature
Conservancy Honouliuli Preserve, and to the west by the Waianae Mountains. The SRAA isa
proposed new land acquisition and therefore, military training by Legacy forces has not occurred.
Non-military use includes guided hikes and environmental education by The Nature Conservancy on
the Honouliuli Preserve portion of the parcd.

SBCT Training Actions Proposed at SRAA
The following two projects will be located on the SRAA:

1. South Range Multi-Purpose Qudification Range: This complex supports qudification for
shotgun (38 caliber, 9 mm, 45 caliber) and rifle (M16, M4, M 14 sniper rifle). This project
includes congruction of a qudification training range complex to support marksmanship
training. No tracer ammunition will be used at the proposed range. Training at Qualifying
Training Range 2 is anticipated to disturb approximately 49 ha (120 ac). The proposed
range will be used between 180 and 240 days per year. No combat vehicles will be used.
Five to 10 support vehicles would be used per training event per day.

2. Brigade Motor Poal: This project includes construction of a brigade consolidated
maintenance facility conssting of standard organizationd and direct support vehicle
maintenance shops. Supporting facilitiesinclude: water, sanitary sawer, sorm drainage,
electric service, exterior lighting, fire protection and alarm systems, telephone, paving, walks,
curbs, gutters, parking, roadways, information systems, and site improvements.
Congtruction of these new facilitiesis required to bring the motor pools up to current Army
standards and dso to accommodate the future needs of the Army's Transformation mission.
The vehicle maintenance shop will support maintenance personnd and parking for the unit's
estimated 1,354 vehicles.

Live-Fire Range Use
All livefire activities will take place & the new qudification training range. Livefire use will be ball
ammunition with smal arms. Al tracers are prohibited due to fire risk and 5.56 and 9 mm ball
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ammunition have avery low potentid for sarting fires. Table 11.a of the Biological Assessment
presents proposed anmunition usage by range for SRAA. The frequency of use for the Qudifying
Training Range 2 would be approximately 150 days per year. Since there would be no dud-
producing munitions used on this range, approximately 210 days would remain for the Qudifying
Training Range 2. As dtated previoudy, The Nature Conservancy of Hawaii would be able to have
unlimited and continuous access to the Honouliuli Preserve via the future proposed fire bresk.

The following training restrictions would apply a SRAA:

* Notracerswould be dlowed at SRAA; ammunition is restricted to bal only.

*  Only direct-fire weapons (rifles, pistol, shotgun) will be fired on the Qudifying Training Range 2.

* Noindirect fire wegpons (howitzer canons, mortars) will be used.

* No training, induding mounted and dismounted maneuvers, will be alowed outsde of the future
planned fire break road.

» All training will be regulated by the Fire Danger Reting System for SRAA.

* Under the lowest fire danger category al weapons authorized for use at SRAA will be alowed.

e Bdl anmunition will be alowed on the Quaifying Training Range 2 under the highest fire danger
category because the range will be heavily manicured to minimize the spread and intensity of any fire
and ball anmunition has an extremely low ignition probability.

»  Smoking will be redtricted to designated areas away from vegetation fuels next to the forest.

»  Pyrotechnics will berestricted under the middle category, and dl ignitionsourcesinduding smoking
and cooking/warmingfires, but notinduding bal ammunition, will be restricted under the highest Fire
Danger Rating System.

Non-Live-Fire Maneuver and Other Training Activities

The SRAA primarily supports qudification range usage and the proposed brigade motor pool. No
other facilities are currently planned for congtruction. Non-live-fire training activities in the proposed
parcel include mounted and dismounted maneuvers, the use of maneuver corridors, and small unit
activities such as bivouac, and combat service support operations in agricultural areas at lower
elevations. Areaswould be accessed using existing roads and trails, and limited off-road maneuvers
may OCCur.

Summary of Changesin Training Activities as a Result of Trandformetion at SRAA

Smadl-arms, livefire qudification range and non-live-fire activities will be concentrated at lower
elevations, with potentid for dismounted maneuvers and small unit activities dl within the proposed
future firebreak. No tracer ammunition will be used at the proposed range. Vehicular access above
the developed (formerly agricultural) areais nonexistent.

Other Proposed SBCT Training Action Locations

Wheder Army Airfied

The 25th Infantry Divison Aviation Brigade congsts of two aviation baitalions, one reconnaissance
squadron, one medica evacuation company, and one aviation intermediate mai ntenance company.
The Aviation Brigade is equipped with 108 hdlicopters, 280 land vehicles, and 1,000 soldiers who
work & Wheder Army Airfield and are housed there and at SBMR.
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Uparade Whedler Army Airfield for C-130 Operations

The proposed project would repair the existing aircraft parking gpron which would strengthen the
gpron to accommodate C-130 aircraft staging operations to support SBCT training and rapid
deployment. Currently, the gpron areas are structuraly inadequate for loading C-130 aircraft which
redtricts airfield operations.

Multiple Deployment Fadility a Wheder Army Airfied

The proposdl is to congtruct a Multiple Deployment Fecility to support deployments from multiple
arfidds This proposed facility will be on aprevioudy disturbed site south of Airdrome Road on an
abandoned airdtrip at Wheder Army Airfidd. Three existing buildings will be demolished as part of
this project. The facility includes a deployment marshaing area, pre-fabricated guardhouses and
document control station, wash rack, de-fud shed, scale houses, joint ingpection area, vehicle
maintenance shdlter, vehicle holding areg, dert holding area and contingency warehouse.

Hickam Air Force Base

Hickam Air Force Base is on the south side of Oahu gpproximatdly 14.5 km (9 mi) west of
downtown Honolulu. It conssts of 1,153.4 ha (2,850 ac) of land and facilities, sharing its runways
with adjacent Honolulu Internationd Airport. Hickam Air Force Base and Hawaii Internationa
Airport condtitute a single airport complex operated under a joint-use agreement.

The SBCT Trandformation will not result in any changes at Wheder Army Airfield or Hickam Air
Force Basg, or result in any adverse affects to federdly listed species. These areas are dready
heavily impacted by human devel opment, dominated by dien plant species, and there are no known
federally listed species present.

Wildland Fire Management Plan Overview

The WFMP is akey component of this consultation in order to achieve the overall god of reducing
the risk and impact of wildfires by limiting their frequency, Sze, and severity while still alowing
military training. The WFMP provides comprehensive documentation of the plans, policies,
methods, and actions necessary to achieve this objective. The document aso describes the current
fire Stuation in Hawaii, and on Army lands specificdly, including a summary of fire effects and the
availablefire history for each ingdlation. It goesinto some detail describing fire prevention,
preparedness planning, and suppression response.

One of the top priorities is implementation of a Fire Danger Rating System. The WFMP establishes
aFire Danger Rating System for each ingtalation that is tailored to the specific military uses found
there and the local wesather and fuel conditions. Weether readings are taken every hour by remote
automated weether sations placed a the ingtdlation. Thisinformation isimmediately avallable to
Army Range Control, who use the output from the remote automated weather stations to determine
the leve of firedanger. This, in turn, determines any restrictions placed on military training for thet
hour, as set by the WFMP. Redtrictions are relayed to troopsin the field viaradio transmisson. By
redtricting highly fire prone activities during periods of high fire danger, the likelihood of afire sart is
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reduced. Additiondly, firesthat are ignited, are more likely to occur during periods of low or
moderate fire danger, making them easier to control and extinguish.

The WFMP aso lays out locations and standards of fire breaks and fuel bresks. Fire bregks are
smilar to 4-whed drive roads and are cleared of dl vegetation to mineral soil. Fue bresks are
swaths of cut, burned, grazed or otherwise modified vegetation within which afire sintengty will be
reduced. Their widths are determined by fudls, topography, and prevailing winds. The standards of
upkeep are determined by the rapidity with which they become overgrown. Generdly spesking, fue
and fire breaks in wetter |ocations need to be kept up more frequently because vegetation will grow
more rapidly than in dry locations. Fire and fuel bresks are srategicaly located at dl of the more
fire prone ingalations.

A wildfire prevention andyssisincluded for dl ingalations covered by the WFMP. Thisisa
prioritization tool that alows managersto split ingtdlations into smaler pieces and then assgn each
piece aprioritization level for funding and implementation of pre-suppression projects.

Standard Operating Procedures for each ingtdlation are included in the WFMP to outline
responsihilities, fire prevention, Fire Danger Rating System usage, staffing levels, equipment caches,
fuel modifications, proper fire suppression actions, and post-fire reports. The Standard Operating
Procedures aso include fire prevention briefings to be given to range users prior to commencement
of training, notification ligtsin case of fire, operationd decison chartsfor fires, and maps of
resources, fudls, and fire bresks.

Fuels management programs are described for each fire break, fue break, or fuel management area.
All avallable fud management techniques are consdered, but most of the on the ground gpplication
islimited to mechanical cutting, herbicide gpplication, and prescribed fire.

Stabilization Overview

As previoudy discussed, stabilization is a process that was developed severa years ago for the 1999
MMR consultation to offset the impacts of military actionsto listed speciesin the MMR action area.
The stabilization process will be repested for endangered plants and snails outlined in this biologica
opinion (Appendix 1). The process and methodology for species stabilization was four yearsin
development and included a team of experts represented by the Army, Service, State, Berry Botanic
Garden, Hawaii Natura Heritage Program, The Nature Conservancy, U.S. Geologica Survey and
the University of Hawaii. Stabilization will increase the environmenta basdline for each species that
fitsthe criteriarequired to be stabilized.

The Service has determined that a plant species may be considered stable when: 1) each population
is naturdly reproducing; 2) there are a least three populations each having at least 25 (for long-lived
perennials), 50 (for short-lived perennids), or 100 (for annuas) reproducing individuas each; 3) al
mgor threats have been controlled; and 4) each population isfully represented in an ex situ
collection. These standards were recommended by the Hawaii and Peacific Plant Recovery
Coordinating Committee to the Service in July 1994 and adopted in al subsequent plant recovery
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plans (including Service 1998a, 1997, 1996 for Oahu species), dong with additiona standards for
consdering downligting and ddisting a species.

It isthe opinion of the Service that for any species where the number of reproductive individuals per
population has dropped below gability, the loss of even asingle individua may preclude the
potentia for the species to recover, if no additional management actions are taken such as
reintroduction or augmentation. Thisis based on the current literature (U.S. Army Garrison 2003),
which indicates that it is not possible to determine the relative genetic diversity remaining in eech
individua or group of individuals within aspecies. When the species has declined in number below
the levd of gahility, any one individud may contain a high proportion of the genetic diversty of the
species due to population founder effect, genetic drift, and stochastic events. Because so littleis
known about the genetic variation of Hawaiian species and which genes affect such critica aspects
as ahility to reproduce, the loss of asingleindividua could result in the extinction of the species no
matter what management actions are taken for the remaining individuas if no other measures are
taken to increase numbers.

Many of the conservation and stabilization measures outlined below are based on an understanding
of what condtitutes a population. However, lack of basic biological knowledge of most listed
Hawaiian plants makes it extremely difficult to determine which individuas comprise a population.
Therefore, the term “population unit” isused in lieu of population, and is defined as the individuas of
aspecies occurring at a discrete Site separated by significant topographic barriers or habitat
discontinuities from other individuas of that species, or occurring greater than 1,000 m (3,280 ft)
goat (U.S. Army Garrison 2003). The find determination of what condtitutes a population unit will
need to be made on a case-by-case basis by the Oahu Implementation Team, following the generd
guidelines developed for the MakuallP.

In lieu of having aminimum viable population size tailored to each species, we are defining agable
population unit according to the standards recommended by the Hawaii and Peacific Plant Recovery
Coordinating Committee in 1994 and subsequently adopted in dl plant recovery plans (Service
1998a). Whileit is convenient to use such a standard prescription for determining stable population
sze, biologicd systems are so complex and individudigtic that at least some detailed knowledge of
the specific system of concern is necessary for management. Generdities can be dangerous and
destahilizing for amanagement scheme. It is repesated throughout literature that management
approaches relying on quantitative rules of thumb and cookbook procedures are to be used with
caution (U.S. Army Garrison 2003). Therefore, the Service believes that gross estimates of
minimum viable population size based on the specific taxon' s life history attributes are desrable and
should be addressed by the Oahu Implementation Team. If, in the course of further research on
gability and recovery standards, the Service determines our current guidelines for species stability
are incorrect, thiswill be interpreted as a change in the status of the plant species covered in this
biologica opinion and will be the basis for recommending that the Army reinitiate consultation.

The gahilization actions for individua species outlined in the Biological Assessment and this
biologica opinion are based on athorough review of the available literature, as well as the definitions
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of species gability based on the recommendations of the Hawaii and Pecific Plant Recovery
Coordinating Committee and the Service s recovery plans. Many species-specific strategies will
need to be developed by the Oahu Implementation Team.

There are severd drategies available for stabilizing population units, including protection of extant
population units, augmentation, reintroduction, introduction, and trandocation. Of these dternatives,
the Service considers only protection of extant population units, augmentation, and reintroduction to
be acceptable stabilization strategies for speciesin this consultation. We do not endorse the

trand ocation of plants because it carries the highest risk of faillure. We cannot endorse introduction
because the establishment of a species outside its historic range is contrary to Service policy. Thus,
for population units that are currently stable (consisting of at least 25 reproducing individuas for
long-lived perennias and 50 reproducing individuals for short-lived perennids), stabilization may be
limited to protecting and managing such a population and its surrounding habitat. For population
units that are not currently stable, augmentation may be necessary to buffer againgt environmentd,
demographic, and genetic sochadticity. The decison to augment carries both sgnificant biologica
benefits and drawbacks and must be made after weighing both risks and benefits on a case-by-case
basis by the Oahu Implementation Team. In other cases where not enough population units exist to
reach three stable populations, reintroduction may be necessary. Each method variesin terms of
time and money required, likelihood of success, and biologicd integrity. The decison about which
method(s) to use will be difficult and should be findized by the Oahu Implementation Team.

While reintroduction is the most risky management action and the least preferred aternative when
compared to in situ preservation, it is fundamentally necessary in those cases where adequate
numbers of wild populations and individuas no longer remain. As the recovery plans point out,
reintroduction for most of these species is required to ensure the continued long-term existence of
the species. In addition, the Oahu IP will include severa measures to maximize the likelihood of
reintroduction success. These measures include clear definitions of success; management of the
population and the surrounding habitat after the plants have been planted; and ongoing monitoring,
evauation of success, and adaptive management. The Army’ s reintroduction efforts to stabilize
these species, dong with management of existing individuas and populations, is the only way to
increase the overall numbers and distribution of these species and create stable populations where
none exis a present. This effort will result in both aminimization of overal risk to the species from
military training activities and be of net conservation benefit to the species.

The god of al conservation measures is to stabilize each species that may likely be jeopardized by
military training in the Oahu action areas. In order to achieve this, three populations of at least 25
(for long lived perennias) or 50 (for short lived perennias) reproducing individuas must be
established. Furthermore, threats to the species and their habitat must be managed to ensure the
continued surviva of the species. It isimportant to note that the criteria for stabilizing a pecies are
less stringent than the criteriafor delisting (recovering) a species. Although recovery is dways the
idedl, the Army is only expected to stabilize, not recover, speciesin order to avoid the likelihood of
jeopardy from military activities.
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These conservation actions must be continued by the Army until al species that face the likelihood of
jeopardy within the action areas have reached sability or until the Army has minimized the effects of
its actions on-site sufficiently to avoid dl adverse impacts to threastened and endangered species. At
such time, the Army may reinitiate consultation with the Service to aether redefine the action area
and/or reduce the number of species requiring stabilization.

Protocols

The detailed protocols for the species-specific stabilization and habitat management will follow the
Makua I P, unless the Oahu Implementation Team judtifies a different method as part of the planning
process. One issue that must be addressed for species specific to this biological opinion prior to
determining success is the grass scale minimum viability analyses to identify rough estimeates of
population size needed. Important protocols that have been developed include: 1) intermediate and
final definitions of success; 2) collection protocols to achieve the highest possible genetic
representation that can be sampled within the species range; 3) outplanting protocols, including
determining the adequate number of individuas to outplant to reach success, number of populations,
gzeor life stage digribution of the population, how to achieve the highest number of individuals
possible within a population, contamination issues, timing of outplanting, and Site selection; and 4)
monitoring and adaptive management to incorporate lessons learned. All of these protocols are
discussed in detail in the Makua P (U.S. Army Garrison 2003), and will be adapted to the species
on the other Oahu ingdlations by the Oahu Implementation Team. Many of theissues regarding Site
selection, including habitat quality and quantity (larger for speciesthat occur in a more scettered
digtribution), will be addressed in the Oahu IP as part of the generd habitat management, as
appropriate for the given threats in each area.

Urgent Actions
The length of time required for thorough and biologically sound planning to stabilize 31 plant species

and Oahu tree snails over such a broad arealeads to concerns over the delay in implementation of
actions for those species a highest risk of fire from military training. Severd urgent actions have
been identified for individua speciesthat the Army will implement immediately, while the planning
process continues (see Conservation Measures section below). One of the first actions of the
Implementation Team will be to identify additiona urgent actions that the Army will implement during
the planning process. These actions are meant to reduce the risk of impacts from training activities
for those populations in the highest risk areas and/or those species a extremely low numbers.

Speciesin Makua IP

Nine endangered plant species and the snail Achatinella mustelina from this biologica opinion
overlap with speciesin the Biologica Opinion for MMR (Service 19993, 2001a). Stabilization
measures have been identified in the Makua IP (U.S. Army Garrison 2003) for these nine “overlgp”
plant species: Alectryon macrococcus var. macrococcus, Cyanea grimesiana ssp. obatae,
Cyrtandra dentata, Delissea subcordata, Flueggea neowawr aea, Phyllostegia kaalaens's,
Plantago princeps var. princeps, Schiedea kaalae, and Viola chamissoniana ssp.
chamissoniana. However, the stabilization needs for these species were developed prior to the
identification of action areas for the Six other Army ingtdlations on Oahu. Six of these species
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therefore require additional conservation measures, since one or more of the population units
identified for management in the Makua | P occur within one or more of the Oahu action areas not
yet identified at the time of the Makua IP and therefore will now receive less credit. These species
indude Cyanea grimesiana ssp. obatae, Cyrtandra dentata, Delissea subcordata, Flueggea
neowawr aea, Phyllostegia kaalaensis, and Schiedea kaalae. Additiond actions for these
species, which may include management of additiond population units, augmentation, and/or
additiond reintroductions, will be determined by the Oahu Implementation Team.

CONSERVATION MEASURES

When used in the context of the Act, “conservation measures’ represent actions proposed by the
Federd action agency that are intended to further the recovery of and/or minimize or compensate for
project effects on the species under review. Because conservation measures are pledged in the
project description by the action agency, their implementation is required under the terms of the
consultation. The following measures will reduce project impacts associated with routine and SBCT
training activities by avoiding and minimizing Army actionsto liged species. The following represent
conservation measures as proposed by the Army as part of the overall action:

Sabilization
Plant taxa are consdered to be of specia consideration if they meet criterion 1 and/or 2 below:

1. Lessthan three populations of the taxon exigt, conssting of 25 (long-lived perennids), 50
(for short-lived perennias), or 100 (for annuas) reproductive individuas and each
population is naturdly reproducing;

and/or

2. More than 50 percent of known individuas occur within one or more of the six Oahu action
aress, regardless of stability.

In addition, these populations must have dl mgor threats controlled and must be fully represented in
an ex situ collection.

Oahu IP
The Army will develop and implement an Implementation Plan in accordance with the following
criteria

1. Many of the management actions the Army isimplementing are experimentd in nature and
success cannot be ensured at this point. It isvitd that the management actions be closdy
examined and modified as needed to ensure success and reduction of impactsto listed
gpecies. Thiswill be done through an Implementation Plan, to be developed by the Army in
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consultation with an Oahu Implementation Team consisting of Army, Service, and State
biologists familiar with the species and the conservation areas. The team may advise that
sections of the Oahu I P be written and or reviewed by appropriate experts. The Oahu IP
must be approved by the Service.

2. The Oahu IP mug include a a minimum the following: @) time frame for completing its
implementation phase; b) identification of priority species, areas, and actions; ¢) definitions of
success for listed species population management and habitat management; d) methods for
collection, Site selection and size, propagation, population reintroduction, and habitat
management; €) methods for monitoring, datatracking, andys's, and feedback; f) a gross
scale estimate of minimum viable population for each species requiring Sabilization; and g) a
cost estimate for plan implementation. The Oahu IP shdl follow the conceptud modd and
protocols developed for the Makua IP.

3. The Oahu Implementation Team will review the progress of the Implementation Plan
annualy, and make recommendations to the Army as to needed adaptive management
changes. The Service will have find approva regarding changes to the Implementation Plan
to ensure they meset the goals of the consultation.

4. The Oahu IP will be completed by December 31, 2005, with measures intended to stabilize
plants and snails beginning within six months of the completion date.

5. The Oahu Implementation Team will assigt in identifying areas suitable for offste
conservation measures and any necessary management actions within each area, aswell as
those management actions needed within the action areas. Additional surveys of the action
areas and potentid off-gte areas may lead to finding more suitable areas for habitat
management and reintroduction. Surveys are likely to reved additiona population units
and/or individuas of several of the threatened and endangered speciesin this consultation. If
such isthe case, changes in species status will be consdered when gppropriate stabilization
gtesand actions are identified by the Oahu Implementation Team.

6. The species-specific effects discussons in this document include the current status of the
speciesin the action ares, the effects of military training on the species, and the generd
Stabilization actions needed for each species, as described in the Biologica Assessment and
are hereby incorporated as stabilization conservation measures.

7. If find stabilization measures cannot be agreed upon by the Service, State, and Army during
the development of the Oahu Implementation Plan, then the biologica opinion must be
reinitiated in order to determine if ajeopardy threshold has been surpassed.

8. Within two months from the completion date of this biologica opinion, Army, State and
Service biologigts shall meet and review the nine plant species and one snall speciesthat are
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included in the completed Makua stabilization plan, and will so be apart of the Oahu IP.
The Oahu Implementation Team shdl review the current status of these 10 species and
determine what, if any, additiona conservation actions shal be implemented to reduce the
potentia of species loss due to military actions on Oahu and MMR. The Army will
implement any determined urgent actions within one year from the completion date of the
biologica opinion in order to minimize the risk of gpeciesloss prior to the findization of the
Oahu IP.

SBMR
The Army will implement the following conservation measures & SBMR:

1. TheArmy will fencethe sngleindividud of Schiedea kaalae in SBMR since there are only
25 individuds State-wide. Within Sx months from the completion of this biologica opinion,
an exclosure shal be congtructed around thisindividud to diminate impacts from ungulates.
In addition, non-native plant species shal be controlled within the fenced area.

2. The Army will develop afue reduction plan for the fire bresk road that encircles the impact
aeaa SBMR. Thisfud reduction/remova plan will incorporate measures to reduce the
risk of firesfrom “spotting” across the fire break road. Thiswill include the remova of
ironwood and eucayptus trees within 10 m (33 ft) of the fire bresk road in order to further
reduce firesin occupied eepaio habitat. This proposa will be completed within six months
from the completion date of the biologicd opinion and implemented within the following Sx
months. The fuel reduction plan will be reviewed by the Service and Army fire ecologists
and approved by the Service prior to findization.

3. The Army will control dien ratsin the territories of 75 eepaio pairs, roughly hdf of the 155
elepaio parsat SBMR. This can be accomplished through any or dl of severd dternative
methods, including: @ increasing access for resource management & SBMR to a minimum of
45 days per year to dlow deployment of rat bait sationsin alarger number of eepaio
territories, more frequent maintenance of bait stations, and more effective ungulate removd;
b) congtruction of three fenced exclosures congsting of 40 ha (100 ac) each to facilitate
ungulate control in key portions of SBMR, including rodent bait stations and/or when
registration is approved, broadcast of diphacinone to contral rats, or ¢) if three such
exclosures cannot be congtructed at SBMR and it is not possible to control ratsin the
prescribed number of eepaio territories at SBMR, then the Army will manage the remaining
number (75 less the number managed at SBMR) of eepaio territories a an appropriate off-
gte location agreed upon by Army and Service biologigts, such as Honouliuli Preserve, in
order to produce an equivaent number of juveniles that disperseto SBMR. Exclosures
would facilitate habitat management and reduce the long-term cost of habitat management by
obviating the need for continua removd of feral ungulates. In addition, the fenced areas will
add a conservation measure for endangered plant and snail species since their occurrences
overlap with depaio territories. The design and planning of the fenced exclosures will be
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addressed and findized in the Oahu IP by Army, State and Service biologists
knowledgeabl e about the distribution and ecology of elepaio, tree snails, and endangered
plants.

4. The Army will review SBMR target locations and confirm that dl targets are 150 m (495 ft)
from the fire breek road. If targets are within the 150-m (495 ft) buffer, they will be moved
to reduce the “overshoot” issue and wildfires. When consstent with training objectives, the
Army will review the feasihility of reducing the maximum propellant charge from three
powder bags to two, so there isless chance around will land outside the impact area.

5. The Army will increase the number of days per year available for resource management at
SBMR to 45. Thisincreased access will enhance ability of the Naturd Resource staff to
effectively remove ungulates, control weeds, maintain rat bait sations, and conduct
monitoring.

SRAA
The Army will implement the following conservation meesures a SRAA:

1. The Oahu Implementation Team will review and determine appropriate measures for
ungulate control and/or fencing a SRAA.

2. Coordinate ungulate monitoring results a SRAA with The Nature Conservancy of Hawaii’'s
ungulate program.

DMR
The Army will implement the following conservation measures & DMR:

1. The Army will notify the Service immediately if any threstened or endangered avian species
are observed at DMR.

2. The Army will establish naturd noise barriers (e.g., vegetation) if federaly listed wetland bird
species are present at Crowbar Ranch Pond in coordination with the Service.

3. The Army will conduct surveys of the Crowbar Ranch Pond near the DMR military vehicle
trail to determine the presence of any federaly listed wetland bird species, and if present,
determineif nesting activities are occurring and if trall noiseis resulting in an adverse impact.

KTA
The Army will implement the following conservation measures at KTA:

1. All occurrences of Eugenia koolauensis will be fenced to redtrict foot traffic and remove
ungulate pressure. Fencing of E. koolauensis will be consdered an urgent action to be
addressed and implemented by the Implementation Team within one year from the
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completion date of the biologica opinion. The sze of the fenced exclosures will be
determined by the Implementation Team.

2. The Army will assess problems and develop solutions to minimize soil disturbance,
vegetation loss, and other habitat degradation associated with motorcycle and off-road
vehicle use and trespassin Training Area Al and other affected areason KTA. Any
solution will require cooperation between the Army (user and neighbor), the state (lessor),
and the lessee. Site-gpecific remediation actions will be addressed by ongoing Integrated
Training Area Management efforts and an Eroson and Sediment Control Management Plan.

3. The Oahu Implementation Team will develop afud modification plan for the occurrences of
Eugenia koolauensis & KTA that are most vulnerable to fire. Fue reduction or
modification will be implemented with one year from the completion date of this biologica
opinion. The Implementation Team will assess the feasibility and implementation of a naturd
fire break congsting of native plants that would further reduce the potentid for awildfire to
impact these plant occurrences. In addition, the Implementation Team may determine
additiond urgent actions that will be implemented for E. koolauensis.

KLOA
The Army will implement the following conservation measures at KLOA:

1. Since 97 percent of dl individuas of Melicope lydgatei are located dong an active trall
within KLOA, the Implementation Team will assess urgent actions to minimize impactsto
this species to be completed within one year from the completion date of this biologica
opinion. These actions may include fencing, Signage, or genetic research to minimize threets
and/or understand more about the ecology and life history of this species.

2. Approximately 100 percent of the occurrences of Mrysine judii occur dong trailswithin
KLOA. To minimize potentid threats from trail use, the Oahu Implementation Team will
determine and implement any necessary actions to reduce trampling/crushing from human
activity.

3. Thereareonly 69 individuasof Cyrtandra viridiflora rangewide of which 58 occur in
KLOA. This specieswill be monitored twice a year to assure that impacts from training
dong trailswill not adversdly affect these individuds. If adverse impacts are detected, then
the Oahu Implementation Team will immediately address urgent actions to protect this
Species.

Wildland Fire Management Plan
The Army will develop and implement aWFMP for the six Oahu ingdlations:

1. The WFMP will be completed by December 31, 2003. All conditions of this document will
be agreed to, and signed by both the Army and the Service. The WFMP will addressthe
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7.

following actions as outlined in the document including: the establishment and maintenance of
fuel bresks, fire breaks, fud management corridors, dip tanks, suppression measures, and
implementation of aFire Danger Rating System for dl ingdlations where military training
occurs. Implementation of the aforementioned measures shdl have time frames and due
dates that will be gtipulated in the WFMP. The Army will implement these measures
pursuant to the agreed upon dates.

The Army will inform the Service via phone or email within 48 hours after afire occurs
outsde of an impact areafor livefire ingdlations or occurs anywhere else within non-live-
fireingalations. A copy of the report (or form) will be sent to the Service.

Since prescribed burns are not a part of this consultation, the Army will consult with the
Service before each prescribed burn.

The WFMP will be an adaptive document which can be modified when new information is
obtained or if it is determined by the Service or Army fire specidigs that additional measures
should be implemented to further reduce therisk of fire. The Army and Service shdl have
gopropriate individuas (biologists and fire personnel) meet every six monthsto review the
implementation of the plan, to discuss documented fires on the ingdlations, and any
necessary modifications to the Standard Operating Procedures to ensure that the best
measures are being implemented to reduce and minimize fireson dl ingalations. Any
modifications to the WFMP shdl require the concurrence of the Service and the Army.

The Army will assess the feasibility of mantaining atrained fire fighting saff of 10 individuals
to assist the Wildland Fire Program Manager on Oahu inddlations. The ongte presence of
thisteam isintended to further reduce the risk of a catastrophic fire event that could impact
native habitat and endangered species. The composition of the team shal be addressed in
the find WFMP.

It has become apparent that some of the firesin 2003 at SBMR and KTA were dueto
falure of an individud or individuasto follow proper Standard Operating Procedures. To
curtall future mishaps the Army will reassess compliance with the Standard Operating
Procedures and establish and develop measures to ensure their enforcement.

A Humvee equipped to fight afire, and two fire trained personnd will be present on the
ingalation during any training exercise a KTA

Invasve Plant Control

The Army will implement the following measures to reduce the introduction and spread of, or where
possble, to eradicate invasive plant species:

1.

The Army will minimize the threet of aien species introductions which could result from
range maintenance, congtruction and training activities by implementing an invasive plant
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monitoring program within and adjacent to landing zones, trails, and roadsides. Newly found
weeds will be eradicated usng the most effective means for each of the invasve species.
Detailed methods for the monitoring and eradication of dien plantswill be included as part of
the Oahu IP.

2. The Army will prevent secondary weed spread from fire by monitoring and eradicating
newly dispersed weeds. Detailed methods for the monitoring and eradication of aien plants
will be developed as part of the Oahu IP.

3. The Army will wash vehiclesin the wash rack facility prior to returning to Oahu from the
Pohakuloa Training Area to minimize the chance of spreading non-native plant species (e.g.,
fountain grass). The Army will wash vehiclesat SBMR and KTA in the wash rack facilities
prior to leaving the training areas to remove any seeds and large clumps of soil that may have
accumulated on the vehicles and minimize the spread of weeds. Once vehicles are washed
they will be traveling on paved roads between the two aress.

4. The Army will develop and implement an educationd program regarding cleaning vehicles
and field gear to dl troops using the Oahu ingdlations (education materidswill be reviewed
and approved by the Service).

5. Persons and equipment coming from foreign countries must go through U. S. Department of
Agriculture and U.S. Customs inspections before coming into the United States.

6. The Army will provide specific training and require soldiers to clean their gear and vehicles
when firg arriving in Hawali and prior to moving from ingdlation to ingtdlation on Oahu, as
well as when moving between Oahu and the idand of Hawaii and back.

Invesve Anima Control
The Army will implement the following measures to reduce the introduction and spread of, or where
possible, to eradicate invasive anima species.

1. The Army will brief soldiers on dien reptilian species and require that al sneke and lizard
sghtings be reported to the Army Environmentd office.

2. The Army has developed and distributed brown tree snake response and dert posters which
inform the public about the potentia for a brown tree snake introduction with rapid response
measures and numbersto cal in case of asighting. The Army will continue these efforts
particularly when new troops are training on the Oahu ingtalations.

3. The Army will require that al vehideswill be washed in the wash rack facility at Pohakuloa
Training Area prior to returning to theidand of Oahu. This measure will minimize animals
(e.g., invertebrates) from hitch-hiking to Oahu from the idand of Hawaii.
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4.

The Army isamember of, and will continue its active participation in the Oahu Invasve
Species Committee. Thisisavoluntary partnership of private, governmentd, and non-profit
organizations and individuas united to prevent new invasive pecies infestaions on the idand
of Oahu and to eradicate incipient invasive species that aready occur.

The Army will develop a herpetofauna certification program as part of the implementation
process for plant materid purchased by the Department of Defense to prevent incidental
introductions of herpetofaunato theidand of Oahu.

The Army will establish the phytosanitation certification program smilar to that developed in
the Makua IP (U.S. Army Garrison 2001).

The Army will coordinate with the Toxicants Working Group in an effort to determine asafe
toxicant for controlling populations of newly established animas and invertebrates.

The Army will use environmentally safe toxicants for aien species control or eradication
associated with military operations or natura resource management and they shdl be used
pursuant to manufacturers directions and Army Standard Operating Procedures.

If anew introduction of an dien animd is found, the source and time of the introduction will
be identified, and the areawill be searched and treated with an gppropriate environmentally
safe toxicant to eradicate any other individuas of the target species that may be present. In
addition, an area deemed adequate to cover the potentia dispersa distance of the new alien
animd will be searched and trested as well.

10. The Army will pursue implementation and funding for the licenang and gpplication of amore

effective rodenticide including the broad scale distribution of rodenticides to improve rat
control in remote areas, especidly in areas with threatened and endangered species.

Reduction and Avoidance of Endangered Species from Foot Traffic

The Army will develop and implement the following measures to avoid and minimize impacts from
foot traffic to listed species:

1.

The Army will educate each set of new soldiers regarding the importance of avoiding listed
gpecies to minimize trampling/crushing of native vegetation, especidly in the Koolau and
Waianae Mountains. Endangered and threatened plant or snail occurrences shdl be signed
or fenced if the speciesis located within 25 m (15 ft) of aroad or trail and troops shdl be
informed to stay out of these aress.

The Army will establish Land Condition-Trend Andysis (Integrated Training Area
Management) plots to monitor impact of foot traffic trampling by infantry soldiers.
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Permanent fencing of federdly listed pecies occurrences near roads or trails will be
addressed by the Implementation Team.

The Army will establish Sgnage to identify areas that are off limits due to the presence of
federaly listed species.

|ntegrated Training Area M anagement

The Army will develop and implement the following measures to avoid and minimize impacts from
Integrated Training Area Management activities:

1.

Establish a project review process headed by Integrated Training Area Management and
including U. S, Army Hawaii Department of Public Works, G3/Directorate of Plans,
Training, and Mobilization, and Range Control, to optimize watershed protection and
rehabilitation (e.g., road construction and maintenance, storm water management, etc.).

Establish GIS support headed by Integrated Training Area Management to develop project
data layers, andyze data, and display results.

The Army will participate in future watershed partnership initiatives to facilitate watershed
protection and conservation projects, maximize available resources, and optimize
information exchange and learning.

All stock plants purchased by Integrated Training Area Management for revegetation shall
be certified to be free of invasive species prior to moving the plants to any natural aress for

planting.

When using grass seed to revegetate an areg, Integrated Training Area Management will
periodicaly monitor these areas for invasive weeds, and remove dl non-target introductions
from the area before establishment.

Public trail usewill be limited since the public is required to get permission from Divison of
Forestry and Wildlife and Department of Public Works for accessto hike Kedliatrail,
KaunaaWest trail, Pupukea Summit trails, Pupukea Summit, Puu Kalena and Puu Hapapa
(Kolekole) tralls. Permission from the appropriate landownersis required if the publicis

ng trails through non-Army lands.

Recreationdigts will be informed of their respongbility to clean al gear prior to entry. The
Army will develop and place Sgnage a appropriate places dong DMR, KTA, KLOA,
SBER, SBMR, and SRAA boundaries and trail headsto notify users of resource
management issues, boundaries, and trail issues.

The Army will develop maps of the Kedliatrail, Kaunda-West trail, the Pupukea summit
trails, Pupukea summit, Puu Kaena, and Puu Hapapa (Kolekole) trails for distribution with
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access permits, including the leve of difficulty, and naturd resources issues (e.g., weed
distribution concerns, endangered species information, the importance of staying on the trail).

Drum Road Construction and Use

The following measures will be a part of the construction and maintenance of Drum Road to
minimize and avoid impacts to native habitats and federdly listed oecies.

1.

10.

Water will be sprayed dong sections of Drum Road as needed during construction to reduce
the potential adverse effects from fugitive dugt, particularly in the vicinity of Tetraplasandra
gymnocar pa.

Contractors and their employees will be educated on the need maintain clean vehiclesand
equipment when coming onto the Drum Road congtruction site to reduce the spread of non-
native plant species. All construction equipment will be cleaned and ingpected before being
trangported to the Drum Road congtruction Sites.

Vehicles will beleft at the Drum Road condruction Ste over night, confined to the training
areq, or recleaned before returning to the congtruction site if used off-gite.

Every effort will be made to baance earthwork so no outside fill sources will be needed for
the Drum Road project. If outsdefill isused, steswill be monitored for new aien species
every two months and herbicide will be sorayed to combat new plant invasions.

Army Natural Resources personnd will periodically ingpect Drum Road congtruction Sites
for new dien species. Alien specieswill be documented and removed.

Vehicleswill be washed in KTA and SBMR before and after use of Drum Road.

Roadsde monitoring of invasive weeds will be done (every two months during congtruction
and twice a year thereafter) and dl non-native weedy species that are found will be removed
aong Drum Road.

Staging areas will be prohibited within sengtive areas. Staging areas will be delineated on
the grading plans and reviewed by qudified Army and Service biologists.

No fueling or equipment maintenance will take place aong Drum Road during congtruction.
Contractor equipment will be checked for lesks prior to operation and repaired as

necessary.

A pre-congruction briefing shal be held prior to groundbreaking and al congtruction
workers and related personne will be required to attend. At this meeting, the Army biologist
will discuss the importance of environmental awareness to include the following topics:
keeping Al activities within the project footprint; no-littering; smoking confined to roadways
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and cigarette butts disposed of properly; no equipment maintenance onsite; and disposa and
removal from sSite of organic waste (such as apple cores).

11. If any accident occurs that releases petrochemical or toxic substances, the Service shdl be
notified within 24 hours and shal advise on clean-up procedures.

12. Portable restroom fecilities shal be present on the job site to prevent personnel from
trampling the vegetation.

13. A Project biologist shal be assigned to the Drum Road construction project and will
oversee that the aforementioned conditions are adhered to during the construction phase of
thisproject. Thisindividud will be the responsible party regarding compliance of dl
conservation measures and shdl bethe “go to” person if any unforseen issues arise during
the congtruction of thisroad. Thisindividua shal submit a short progress/compliance report
every month to the Service as part of their oversight responsihilities. These conditions shall
be incorporated into the Project Statement of Work so that dl contractors fully understand
thelr responghbility to comply with al Drum Road conservation measures.

STATUSOF THE SPECIESAND ENVIRONMENTAL BASELINE
Status of the Species - Abutilon sandwicense (No Common Name)

Species Description Abutilon sandwicense isamember of the Mavacese (mdlow family). Itisa
ghrub that growsto 3 m (9 ft) in height. The vegetation is covered with white to yellowish gellate
glandular hairs. Leaf blades are pae green, shallowly dentate, and covered with sparse pubescence.
Flowers are solitary and pendulous in the leef axils. The sepas are greenish ydlow in color, with the
petals being bright green to reddish brown with green venation. Thefruit isacgpsule. This species
is distinguished from others in the genus by its green or reddish-brown tipped petds that exceed the

sepals (Wagner et al. 1999).

Liding Status Abutilon sandwicense was federally listed as endangered on September 20, 1991
(56 FR 47695) and listed by the State of Hawaii at the sametime. A recovery plan was prepared
for A. sandwicense and 65 other plant taxa that occur on the idand of Oahu in 1998 (Service
19984). Critical habitat was designated for this species on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Abutilon sandwicense was known from nearly the
entire length of the Waianae Mountains, from Makadeha Valey to Nanakuli Valey (Service 19983).
Currently, between 180 and 246 plants are estimated to be extant as part of 11 occurrences. West
Makaehato Pdikea (68 to 83 individuds), Kahanahaiki (1 to 2), Keaau (1), Ekahanui (9), Hdona
(1), Huliwai (8), Makaha (50 to 100), north Mikilua (2), Nanakuli (30), south Mikilua (4), and
Waianee Kai (6) ( K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).
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Ecology Abutilon sandwicense typicaly grows on steegp dopes or gulchesin dry to mesic lowland
forest between 149 and 875 m (489 and 2,870 ft) elevation. Associated native species include
Antidesma pulvinatum, Diospyros sandwicensis, Elaeocar pus bifidus, Eugenia reinwar dtiana,
Hibiscus arnottianus, Metros der os polymor pha, Myrsine lanaiensis, Nestegis sandwicensis,
Pipturus albidus, Pisonia spp., Pittosporum spp., Pleomele spp., Psydrax odorata, Rauvolfia
sandwicens's, Reynoldsia sandwicens's, and Sapindus oahuensis (HINHP Database 2001).
Abutilon sandwicense has been observed flowering in winter and spring.  Fruits develop within six
weeks. Although seedlings are often initidly abundant, few plants appear to survive to maturity for
unknown reasons. Little ese is known about the phenology, pollinators, seed dispersal agents,
longevity, specific environmental requirements, or limiting factors for this species (56 FR 47695).

Threats The mgor threats to Abutilon sandwicense are competition for light, space, and nutrients
from non-native plant species; fire; the black twig borer (Xylosandrus compactus); the Chinese
rose beetle (Adoretus sinicus), habitat degradation and/or destruction by ferd pigs and goats, and
trampling by ferd cattle. Human activity aong atrall in Honouliuli Preserve dso threatens individuas
in anearby occurrence. Non-native plants that may compete with A. sandwicense incdlude
Ageratinariparia, Aleurites moluccana, Clidemia hirta, Ficus microcarpa, Grevillea robusta,
Hyptis pectinata, | pomoea spp., Kalanchoe pinnata, Leucaena leucocephala, Melia azedarach,
Melinis minutiflora, Montanoa hibiscifolia, Oplismenus hirtellus, Panicum maximum,
Passiflora suberosa, Pimenta dioica, Psidium cattleianum, Psidium guajava, Rivina humilis,
Schinus terebinthifolius, Syzygium cumini, and Toona ciliata (Service 1998a).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Abutilon sandwicense.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fenced exclosures need to be constructed around al known populations of A.
sandwicense, with priority given to the smdler occurrences (e.g., Kahanahaiki, Kesau, Halona,
north Mikilua). Ferd ungulates should be controlled or removed from these areas and from the
broader landscape that is needed to recovery this plant. Non-native plants should be controlled or
removed from the vicinity of al known occurrences with priority given to the smaler occurrences.
Monitoring should be carried out to preclude the re-establishment of competitive, non-native plant
gpecies. Surveys should be conducted to identify new occurrences of A. sandwicense, update the
gatus of known occurrences, identify new reintroduction sites, and assess the effects of the black
twig borer and/or Chinese rose beetle on this species. If either of these insect pests are detected, it
should be determined if their presenceis adversdly affecting A. sandwicense. If so, control
measures should be undertaken. A coordinated fire management plan needs to be developed and
implemented for those areas where A. sandwicense is present (Service 19984).

Ongoing Consarvation Actions Seeds and cuttings of Abutilon sandwicense are being held at the
Lyon Arboretum and Seed Storage Facility, Nationd Tropica Botanica Garden, and Waimea
Arboretum. The Lyon Arboretum has seeds and cuttings in genetic storage from materid collected
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in the Makaleha Forest Reserve, and seeds for research purposes at the Arboretum and Seed
Storage Fecility collected from Puu Pane and the Waimea Arboretum, respectively. The National
Tropica Botanica Garden has seeds from two collections made in the Waianae Mountains
(Kamuhole Gulch in Kadla Naturd Area Reserve and Walanae Kal) aswdl as seeds from plants
grown from the Kaimuhole Gulch seeds. Waimea Arboretum has seed and cuttings from
Kaukonahua Gulch and Puu Pane. The Honolulu Botanical Garden aso has A. sandwicense as
plantsin its garden (Service 2002). The Nature Conservancy of Hawaii monitors and controls non-
native weedy plant species, particularly Passiflora suberosa, at one occurrence of A. sandwicense
in Honouliuli Preserve @ Huliwa Gulch. Abutilon sandwicense is dso being outplanted by
Hawaii’s Divison of Forestry and Wildlife in Pahole Natural Area Reserve (Service 1998a). The
Serviceis currently not aware of any other conservation efforts for this species.

Environmental Basdine

Satus of the Speciesin the Action Area Between 68 and 83 individuas of Abutilon sandwicense
occur within the SBMR action area. These individuas occur outside of the impact zonein the
northern portion of the action area (see Figure 10b in the Biologica Assessment) and represent
between 28 and 46 percent of the species rangewide. Two to three individuas (less than one
percent rangewide) are known from the MMR action area (K. Kawelo, U. S. Army, pers. comm.
2003; J. Lau, HINHP, pers. comm. 2003). No stable population units with 50 or more mature,
reproducing A. sandwicense are known outside of the action area (U.S. Army 20033).

Threatsin the Action Area Within the SBMR action areg, the following threats from Army actions
have been identified: introduction and establishment of competitive non-native plant species, fire, and
trampling from foot maneuvers (U.S. Army 2003a). Ferd pigs occur within the action areaand they
continue to be a threat to Abutilon sandwicense.

Conservation Needsin the Action Area A stabilization plan needs to be developed and
implemented for the stabilization and long-term conservation of Abutilon sandwicense. This plan
should include broader |andscape actions that are needed to sustain this plant, including suitable
habitat outsde and within the action areas. Abutilon sandwicense will be stabilized because three
stable population units do not currently exist outside of the Army action areas (SBMR and MMR).
To be considered stable, A. sandwicense must meet the criteriarequired for stability of a short-lived
perennia (Service 1998a).

Sabilization for A. sandwicense will include the following actions. Fenced exclosures will be
congtructed around occurrences of A. sandwicense where the ungulate threat has been identified as
sgnificant by the Oahu Implementation Team. Ferd ungulates and competitive non-native plant
gpecies will be removed from or controlled within the fenced exclosures. Non-native plant species
should be controlled or removed from the vicinity of al known occurrences of A. sandwicense, and
ungulates should be controlled or removed from the broader landscape needed to sustain this plant.
Surveys and monitoring will be done to determine the presence of the black twig borer and/or
Chinese rose bestle, to locate new sites for reintroducing this plant, and to locate new occurrences
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(U.S. Army 2003a). The Army will provide protection from fire as outlined in the WFMP (U.S.
Army 2003b).

Ongoing Conservation Actions within the Action Area No species-specific conservation actions are
currently being implemented for this species at SBMR (U.S. Army 20033). The Serviceis currently
not aware of any other conservation efforts for this species within the action area.

Status of the Species - Alectryon macrococcus (M ahoe)

Species Description Alectryon macrococcus is amember of the Sapindaceae (soapberry family).
There are two varieties, macrococcus and auwahiens's, both trees growing up to 11 m (34 ft) tal.
Fully mature trees are usudly multi-trunked, and the trunks have a Snewy gppearance and
reddish-brown branches. The leaves are compound, with two to five pairs of leaflets, each of which
measures 10 to 28 cm (3.9t0 10.9in) long. The underside of the leaves of young A. macrococcus
var. macrococcus plants have dense brown hairs. The flowers are borne in panicles up to 30 cm
(11.7 in) long. Howers are ether perfect (possessing mae and fema e reproductive parts), or
gtaminate (possessing only mae reproductive parts). The roundish fruitsare 2.5t0 7 cm (0.9to 2.7
in) in diameter. On Kaua, the fruits have been observed to be uniformly smal on al of the fruiting
trees, averaging about 2.5 cm (1.0 in) in diameter (K. Wood, Pelea Foundation, pers. comm.

2000). On the other idands the fruits are larger, averaging about 4 cm (1.6 in) in diameter (J. Lau,
HINHP, pers. comm. 2000). The hard rind of the fruit often cracks open when the fruit isripe to
expose the contents. Most of the volume within the hard rind is taken up by the aril, or the fleshy
part of the fruit, and a single flattish seed at the end of the fruit takes up the remainder. The ail is
red, and has a pleasant taste somewhat like that of Syzygium malaccense. Alectryon
macrococcus var. auwahiensis isfound only on the idand of Maui. Alectryon macrococcus isthe
only member of the genus found in Hawaii, and it is distinguished from other Hawalian members of
the family by being atree with a hard fruit 2.5 cm (1 in) or more in diameter (Wagner et al. 1999).

Liding Status Alectryon macrococcus was federaly listed as endangered on May 15, 1992 (57
FR 20772) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1997 (Service 1997). Critical habitat was designated for A.
macrococcus on Kauai, Molokai, Maui, and Oahu on February 27, March 18, May 14, and June
17, 2003 respectively (68 FR 9116; 68 FR 12982; 68 FR 25934; and 68 FR 35950).

Higtoric and Current Didribution Alectryon macrococcus var. macrococcus is known from Kauai,
Oahu, Molokal, and West Maui. On Kaual it has been found on the western side of theidand from
Olokele Canyon to Kdadau Vdley. On Oahu it is known primarily from the Waanae Mountains,
where it has been recorded throughout the mountain range, on both the windward and leeward
ddes. There are only two higtorical records of the taxon in the Koolau Mountains. On Molokai it
has been documented only from the western portion of East Molokal. On West Maui it has been
found in the valleys and gulches on the eastern, southern, and western sides of the mountains.
Currently, A. macrococcus var. macrococcus is present throughout its historic range except for the
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Koolau Mountains of Oahu. Thetotal number of individuas known statewide is about 405 to 425
from approximately 30 occurrences (U.S. Army 2003g; U.S. Army Garrison 2003). The species
has always been conddered relatively rare on Molokai and West Maui. Over the last three
decades, only about 10 plants have been observed on Moloka at Kahuaawi (1 individud),
Kaunakaka to Kawea (8), and Kawelaand Makolelau (1). Approximately 21 have been
observed on West Maui at Haena Nui (15), Honokowai (2), 1ao (2), Launiupoko (1) and Waikapu
(1) (HINHP Database 2002). A. macrococcus is most common on parts of Kaua and in the
Waianae Mountains of Oahu. Approximatdy 79 plants are thought to remain on Kaua & Hadlede
(3), Kddau (11), and Koaie (65). Itisesimated that about 300 plants till remain in the Waianae
Mountains at West Makalehato Paikea (68 to 83), Centra Kauaato Central Waidi (53 to 58),
Ekahanui (4), Halona (1), Huliwai (11), Kahanahaiki (2), Kapuna (6 ), Kesau (2), Makaha (77),
Makua (15), Mikilua (2), Napepeiauolelo (1), sorth Mohiakea (2 ), north Pdawai (1), north Waidi
(3), Pahole (7), south Kaluaa (17), south Mohiakea (17), and Waianae Kai (6) (U.S. Army
Garrison 2003).

Ecology Alectryon macrococcus isardatively dow-growing, long lived tree that growsin xeric to
mesic Stes and is adapted to periodic drought. A substantia percentage of the trees flower but
never bear fruit despite appearing relatively hedthy (J. Lau, HINHP, pers. comm. 2000). Although
the cause of thisis not known, it may be that some trees only bear flowers that are functionaly mae.
Thereislittle information on growth rates of wild plants and their age of maturation. However, two
treesin cultivation have been observed to flower for the first time when they were about 15 years
old. At that age they were about 6 m (20 ft) tal. They were single-trunked, with the trunks
measuring about 14 cm (5.5in) in diameter. Wild trees undoubtedly live for decades based on
observed growth rates and tree sizes (J. Lau, HINHP, pers. comm. 2000). Pollination of the taxon
is probably carried out by insects (K. Wood, pers. comm., Pelea Foundation, 2000). Itis
hypothesized that now extinct large flightless ducks acted as dispersa agents for A. macrococcus
var. macrococcus (Wagner et al. 1999). No recruitment has been observed and most remaining
individuds are likely to be old, senescent individuas that will die without replacement (Makua IP
2003). FHowering cycles, seed dispersal agents, and specific environmenta requirements are
unknown (Service 1997). A. macrocoCCus var. macr 0Coccus grows on dopes, ridges, or in
gulches within mesic lowland forests between eevations of 367 and 941 m (1,204 and 3,086 ft).
Associated native plant species include Alyxia oliviformis, Antidesma platyphyllum, Canavalia
sp., Charpentiera sp., Claoxylon sandwicense, Diospyros hillebrandii, Diospyros sandwicensis,
Diplazium sandwichianum, Elaeocar pus bifidus, Hibiscus arnottianus, Metrosideros
polymorpha, Myrsine lanaiensis, Neraudia sp., Nestegis sandwicensis, Pipturus albidus,
Pisonia sandwicensis, Pisonia umbellifera, Pouteria sandwicens's, Psychotria hathewayi,
Psydrax odorata, Streblus pendulinus, or Xylosma sp. (HINHP Database 2001).

Threats The threats to Alectryon macrococcus var. macrococcus on Oahu are habitat degradation
by fera goats and pigs, competition with the non-native plant species, damage from the black twig
borer; seed predation by rats, mice, and insects; fire; depressed reproductive vigor; 10ss of
pollinators; and, due to the very smdl remaining number of individuas and thar limited distribution, a
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single natural or human-caused environmentd disturbance could easily be catastrophic for the
gpecies. The non-native plant species Aleurites moluccana, Blechnum appendiculatum, Buddleia
asiatica, Christella parasitica, Clidemia hirta, Heliocar pos popayanens's, Lanatana camara,
Melinus minutiflora, Oplismenus hirtellus, Passiflora suberosa, Pennisetum clandestinum,
Psidium cattleianum, Psidium guajava, Rubus rosifolius, Schinus terebinthifolius, Syzygium
cumini, and Toona ciliatathreaten A. macrococcus var. macrococcus by adtering its habitat and
competing with it for nutrients, light, and space (Service 1997; 57 FR 20772).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Alectryon macrococcus.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. The types of management actions needed at these occurrences will depend on
local ste characteritics but should include fencing, weed control, outplanting of loca genetic
materia, and rodent control (perhaps only seasonally during fruiting season). Surveys and
monitoring of the known occurrences should be done to determine effects of the black twig borer
and rodents. Sitesthat are rlaively free from these influences should be considered as prime
candidates for protection. Extreme care should be taken not to introduce the black twig borer into a
pest-free areawith propagated materid of A. macrococcus (Service 1997).

Ongoing Conservetion Actions The U.S. Navy isworking to control dien plantsin areas where
individuas of Alectryon macrococcus var. macrococcus are located at Nava Magazine Luduael.
The Navy dso dlows recregtiona hunting on its lands to control ferd pigs (U.S. Army 20033). This
speciesis being propagated at the Army Environmenta nursery and the Lyon Arboretum on Oahu,
the Hawaii Divison of Forestry and Wildlife nursery on Kauai, and the Nationa Tropica Botanica
Garden on Maui and Kaual. Seeds are in seed storage fecilities a the Lyon Arboretum and the
Nationd Tropica Botanical Garden (Service 2002). The Serviceis currently not aware of any other
conservation efforts for this pecies.

Environmental Baseline

Status of the Speciesin the Action Area An estimated 39 plants from four occurrences are found in
the SBMR action area, which represents gpproximately 10 percent of the remaining wild individuads
(HINHP Database 2002; U.S. Army 2003a). Two individuals are located in Palikea Gulch, 17
individuas are located in south Mohiakea Gulch, three are located in north Waidi, and the remaining
17 individuas are found in south Kauaa (HINHP Database 2002; U.S. Army 2003q). All of the
individuals occur above the impact areain West Range and in the non-live-fire zone in South Range.
While there are three population units of greater than 25 A. macrococcus var. macrococcus outside
the Army action area (located at Makaha, central Kaluaato central Waidi, and in Koaie, Kaual),
these population units are not considered stable due to the heavy impacts to the species from the
black twig borer and the lack of regeneration (U.S. Army Garrison 2003). The population units
within SBMR occur within biologicadly sgnificant areas that either contain or are likely to contain
known occurrences of federdly listed endangered and candidate species (CEMML 2001).




Colond David L. Anderson 58

Threetsin the Action Area Threatsto Alectryon macrococcus var. macrococcus in the SBMR
action area include comptition for light, nutrients, and space from non-native plant introductions; fire
due to military activities; munitions explosons outside the impact areg; predation and degradation of
habitat by ferd pigs, and predation by rats and black twig borers.

Conservation Needs in the Action Area This taxon must be stabilized because no stable population
units exist outside of the Army action area. To be considered stable, Alectryon macrococcus var.
macrococcus must meet the criteriarequired for stability of along-lived perennid (Service 1997).
The stabilization plan for this taxon from the Makua IP must be implemented to achieve three stable
populaion units. Stabilization mesasures include: habitat and population management of five
population units, including the three largest; collection of full ex situ representation of wild stock
datewide; rat control; and research and implementation of black twig borer control methods (U.S.
Army Garrison 2003).

Ongoing Conservation Actionsin the Action Area Within the SBMR action areg, the Army is
conducting the following species-specific actions: controlling rats around populations to protect
meature fruit; increasing the number of individuas represented ex situ by collecting from previoudy
uncollected trees; propagating with cuttings, air layering, and grafting for genetic Sorage and
reintroduction purposes; collecting fruit for seed Sorage trids at the National Seed Storage Lab;
monitoring known occurrences and protecting fruiting trees; identifying locations to cultivate these
treesin the long-term s0 they can be managed for fruit production; surveying for additiona
occurrences in suitable habitats, and testing insecticide effectiveness againg the black twig borer and
supporting research of control methods for the black twig borer and the associated fungus (U.S.
Army, in litt. 2003). The Serviceis currently not aware of any other conservation efforts for this
gpeciesin the action area.

Status of the Species - Alsinidendron trinerve (No Common Name)

Species Description Alsinidendron trinerveis a short-lived perennid in the Caryophyllacese (pink
family). Thisshrubis30to 80 cm (11.8 into 31.4in) high, and leaf blades are 6 to12 cm (2.3 into
4.7in) long, 3to5cm (1.1into 2in) wide, and are oppositely arranged. Each inflorescence has 12
to 20 flowers. The flowers lack petdls, and the calyx lobes are colored green to white, peta-likein
gppearance, and approximately 6 to 10 mm (2.3 into 4 in) long. Each fruit capsule is egg-shaped to
round, measures 8 to 12 mm (3.1 into 4.7 in) long, and contains numerous black seeds. This
Species gppears very sSmilar to A. obovatum but has a more open inflorescence with peduncles
more than 2 cm (0.8 in) long, and sepas with an acute tip (Wagner et al. 1999).

Liging Status Alsinidendron trinervewas federdly listed as endangered on October 29, 1991 (56
FR 55770) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 1998a). Critical habitat was designated for A. trinerve
on Oahu on June 17, 2003 (68 FR 35950).
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Higtoric and Current Didribution Alsinidendron trinerveis endemic to the Waianae Mountains on
Oahu, specificaly to the north-central and southern portions. It was collected from the east Sde of
the Mount Kaala area on numerous occasions during the early and mid-1900s (HINHP Database
2001). Currently, extant individudsin the wild are only known from Mount Kaala, with 87 to 89
mature and 162 immature individuals, and from Puu Kaena, with three mature and one immature
individud, for atota of 90 to 92 mature individuas and 163 immature individuas (HINHP Database
2001; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Alsinidendron trinervetypicaly grows on dopes or steep terrain in montane wet
Metrosider os polymorpha forest or the wetter portions of mesic Metrosider os polymor pha/llex
anomala forest between 833 and 1,233 m (2,732 and 4,044 ft) elevation. Associated native
gpeciesinclude Boehmeria grandis, Broussaisia arguta, Coprosma ochracea, Diplazum
sandwichianum, Gunnera sp., Hedyotis sp., Machaerina sp., Nothoperanema rubiginosa,
Peperomia sp., Perrottetia sandwicensis, Phyllostegia sp., Pipturus albidus, and Vaccinium sp.
(HINHP Database 2001; Wagner et al. 1999).

A. trinerve produces flowers and fruits throughout the year with the possible exception of fdl, and is
asdf-pallinating species (Service 1998a; 56 FR 55770). Asthe fruit matures, the calyx lobes stay
dive and become purple and fleshy. Thisfase berry isvery likdly to attract fruit-eating birds that
may disperse the seeds. Little dseis known about its flowering cycle, pallination vectors, seed
dispersal agents, longevity, specific environmental requirements, and limiting factors (Service 19983).

Threats The mgor threat to Alsinidendron trinerveis degradation and loss of habitat due to non-
native plants and ferd ungulates. Non-native plants such as Buddlela asiatica, Clidemia hirta,
Kalanchoe pinnata, and Rubus argutus compete for light, space, and water. Fera pigs and goats
degrade habitat by rooting, browsing and trangporting seeds of invasive non-native plants. Threats
to A. trinerve dso include inadvertent trampling by humans dong trails, military training activities,
and extinction from stochastic events (such as landdides, hurricanes, or flooding) due to the smal
number of individuas and few occurrences (Service 1998a).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Alsinidendron trinerve.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for A. trinerve identifies two maor conservation needs.
control and removd of ferd pigsfrom al occupied Stes, and control of competing non-native plants
(Service 19983). Pig exclosure fences for mogt of the remaining individuas of A. trinerve are not
feasble due to the stegpness of the dopesthat they occupy. Alternatively, strategic fencing of larger
areas combined with removal of feral pigs should be implemented. Non-native plant species that
compete with A. trinerve should aso be removed or controlled. Remova of non-native plants
should be combined with revegetation usng gppropriate native plant species.

Ongoing Conservation Actions Forty to 45 individuas of Alsinidendron trinerve were outplanted
in afenced and managed areain the Mt. Kaala Natural Area Reserve in September 1996.
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However these plants are not doing well, probably due to oversaturation and low pH in the soil.
There were more than 300 seedlings growing at the Pahole Rare Plant Facility in 1997 (Service
1998a). Currently, there are four seedlings growing at the Army’s nursery & SBMR. Seeds of this
species are being stored a the Lyon Arboretum, the National Tropica Botanical Garden and the
Waimea Arboretum (Service 2002). The Serviceis currently not aware of any other conservation
efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Area Two occurrences of Alsinidendron trinerveare located in
the SBMR action area (see Figure 10b in the Biologica Assessement) and represent 83 percent of
the extant individuas of this species. Individuas located on the northwest side of the summit of
Mount Kadla (15 to 17 individuds) are outsde of the action area. Individuasinsgde the action area
a Mount Kadla number approximately 70 mature and 162 immeature plants. All the individuas at
Puu Kaena (three mature and one immeature) are within the western edge of the action area (K.
Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). These occurrences
are found within areas designated by the Army as biologicaly significant. These areas contain a
relatively low densty of rare plants and animals but are within intact, native habitat (CEMML 2001).
There are no stable population units of greater than 50 mature and reproducing individuas of A.
trinerve outsde of the SBMR action area (U.S. Army 20033).

Threetsin the Action Area The mgjor threats to Alsinidendron trinerve within the action area
include fires that result from military training activities, habitat degradation due to ferd ungulates, and
invasion by non-native plants, especidly in areas that are disturbed by fire or ferd ungulates. Stray
munitions aso threaten this species by directly impacting plants. The spread of non-native plants,
munitions, and fire are threats directly associated with Army training actions.

Conservation Needsin the Action Area A stabilization plan will be developed and implemented for
the stabilization and long-term conservation of Alsinidendron trinerve This plan should include
broader landscape actions that are needed to sustain this plant. A. trinerve will be stabilized
because three stable population units do not exist outside of the SBMR action area, and because
more than 50 percent of the remaining individuals occur within the action area. To be consdered
stable, A. trinerve must meet the criteriarequired for stability of a short-lived perennid (Service
1998a). Stahilization for A. trinerve will indlude the following actions: management of al known
occurrences to control ungulates and non-native plants, collection of al individuas for genetic
storage and propagation, and reintroduction of A. trinerve at additiond stes (U.S. Army 2003a).

Ongoing Conservation Actionsin the Action Area The Army is continuing to collect from these
plants to ensure complete ex situ representation from al known mature wild individuds and
monitoring known occurrences (U.S. Army 2003a). The Serviceis currently not aware of any other
conservation efforts for this species within the action area.
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Status of the Species - Chamaesyce rockii (Akoko)

Species Description Chamaesyce rockii isin the Euphorbiacese (spurge family). It isashort-lived
perennia shrub or smdl tree typicaly 0.5 to 2 m (1.6 to 6.6 ft) tal, but in protected sitesit may
reach 4 m (13 ft) in height. The opposite leaves are narrowly oblong or dliptic, leathery, 6 to 17 cm
(2410 6.7in) long and 1.5t0 4.0 cm (0.6 to 1.6 in) wide. The flowersform ahead arranged in an
open or sometimes condensed cymose inflorescence. The fruit are brilliant red or pink and 14 to 25
mm (0.6 to 1.0 in) long, and the seeds are brown to grayish brown. This species differs from others
in the genusin that it haslarge, red, capsular fruit (Wagner et al. 1999).

Liding Status Chamaesyce rockii was federally listed as endangered on October 10, 1996 (61 FR
53089) and State-listed as endangered in Hawalii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 19984). Critica habitat was designated for C. rockii on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Chamaesyce rockii was known historicaly from scattered
occurrences dong the Koolau Mountains on theidand of Oahu. Currently there are 12 occurrences
with atotd of between 755 and 867 individuas aong the Koolau Mountains at Aiea Ridgetrall (two
to three individuass), Haawa summit trail (20), Helemano-Opaeula (300), Kauanui (200 to 300),
Kawaiiki and Opaeula (54), north Kaukonahua Gulch (1), north Kaukonahua-K ahana summit
Ridge (1), Puu Kaingpuaa (100), south Kaukonahua (25), summit Ridge between Aiea Ridge trail
and Waimano trail (1 to 2), Wakakaau (40 to 50), and Waimano (11) (HINHP Database 2001,

K. Kaweo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Chamaesyce rockii typicaly grows on gulch dopes, gulch bottoms, and ridge crests in wet
Metrosider os pol ymor pha-Dicranopteris linearis forest and shrubland. The habitat is between
208 and 915 m (682 and 3,000 ft) in elevation and primarily along cloud-swept summit ridges and
occasiondly aong streams (HINHP Database 2001). Associated plant species include Antidesma
platyphyllum, Bidens sp., Broussaisia arguta, Cibotium sp., Coprosma longifolia,
Diplopterygium pinnatum, Dubautia laxa, Hedyotis terminalis, Machaerina sp., Melicope spp.,
Myrsine juddii, Psychotria spp., and Wikstroemia sp. (HINHP Database 2001). C. rockii has
been observed fruiting in February, and little ese is known about its flowering cycles, pollination
vectors, seed dispersal agents, longevity, specific environmenta requirements, and limiting factors
(Service 19983). The population sizes and the range of C. rockii have been declining (U.S. Army
20033).

Threats The primary threats to Chamaesyce rockii are habitat degradation and destruction by fera
pigs, trall dearing; potentid impacts from military activities, and competition with non-nétive plant
species such as Clidemia hirta, Leptosper mum scoparium, Paspalum conjugatum, Psidium
cattlelanum, and Pterolepis glomerata (HINHP Database 2001; Service 1998a; 61 FR 53089).
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Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Chamaesyce rockii. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fences should be constructed around the known occurrences of C. rockii to
exclude pigs, and pigs should be controlled over alarger areato dleviae their impacts on the native
ecosystemns and to assist in the natural regeneration of C. rockii. Non-native vegetation should be
removed from the vicinity of known plants. Occurrences that have only afew remaining individuas
should be given priority for management actions (Service 19983).

Ongoing Conservetion Actions This speciesisin genetic storage a the Lyon Arboretum (Service
2002). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Areas Within KLOA, there are five occurrences of
Chamaesyce rockii with atotal of gpproximately 456 individuals (between 52 and 60 percent of the
total remaining individuas). These plants are found at Puu Kainapuaa, Kawaiiki and Opaeula,
Helemano-Opaeula, north Kaukonahua-Kahana summit ridge and north Kaukonahua Gulch (K.
Kawelo, U.S. Army, pers. com. 2003; J. Lau, HINHP, pers. com. 2003, U.S. Army 2003a). At
SBER, there is one occurrence with 25 individuas (approximately three percent of the total
remaining individuals) located in the Koolau Mountains at south Kaukonahua (U.S. Army 20033).
These occurrences are found within biologicaly sgnificant areas that are known to support or might
support federaly listed endangered plants, plants that are candidates for listing, or rare natura
communities (CEMML 2001). There is one occurrence outside of the action area considered to be
gtable, with more than 50 mature and reproducing plants. It islocated in the Kauanui vicinity and
contains between 200 and 300 individuas (K. Kawelo, U.S. Army, pers. com. 2003; J. Lau,
HINHP, pers. com. 2003; Service 1998a; U.S. Army 2003a).

Threatsin the Action Areas Within the KLOA and the SBER action areas, Chamaesyce rockii is
threatened by non-native plants, ungulates, fire, and trampling from foot traffic. The spread of non-
native plants and trampling are threats that are directly associated with Army training actions, asis
fire, but a avery low levd.

Conservation Needs in the Action Areas A sabilization plan will be developed and implemented for
the stabilization and long-term conservation of Chamaesyce rockii. Thisplan should include
broader landscape actions that are needed to sustain this plant. C. rockii needsto be stabilized, as
currently only one stable population unit exists outsde of any of the Army action areas (KLOA and
SBER) and more than 50 percent of the known remaining individuas occur within Army action
areas. To be considered stable, C. rockii must meet the criteriarequired for stability of a short-lived
perennid (Service 1998a).
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Sabilization for C. rockii will include the following actions. Management will be conducted in
KLOA and SBER in the Koolau Mountains where mogt individuas of this taxon are known to
occur. The Army will congtruct fencesto protect al known occurrences from rooting by ferd pigs
and from trampling by foot traffic, where these thregts are identified as sgnificant by the Oahu
Implementation Team. Of highest priority for these efforts are immature plants and occurrences that
have only afew remaining individuads. The Army will dso control competing invasive plant species
within and near the exclosures, including Psidium cattleianum and Clidemia hirta; aswell as
monitor for new introductions of aien plant species. The Army will increase the number of
individuas represented in ex situ propagation by collecting from plants not currently represented in
ex situ propagation facilities (U.S. Army 20033).

Ongoing Consarvation Actions in the Action Areas Chamaesyce rockii is currently under
propagation in the Army’s nursery. The Army Natural Resource staff has collected propagules for
germindion trids. The Helemano fence will protect many of the C. rockii individuas from ungulates
in KLOA when it is completed (CEMML 2001; U.S. Army 2003a). The Serviceis currently not
aware of any other conservation efforts for this speciesin the action aress.

Status of the Species - Cyanea acuminata (Haha)

Species Description Cyanea acuminatais a short-lived perennid and a member of the
Campanulacese (bdlflower family). It isan unbranched shrub 0.3 to 2 m (1 to 6.6 ft) tall with
inversaly lance-shaped to narrowly egg-shaped or dliptic leaves 11.0to 32.0 cm (4.3t0 12.6 in)
long and 3.0t0 9.0 cm (1.2t0 3.5in) wide. Theflowersare 3.0to 3.5cm (1.2to 1.4 in) long,
white, and occasiondly have apurplish tinge. The globe-shaped berries are yellow to yelowish
orange. C. acuminata s digtinguished from othersin this endemic Hawaiian genus by the color of
the petals and fruit and length of the cayx lobes, flowering stdk, and lesf staks (Wagner et
al.1999).

Liding Satus Cyanea acuminata was federdly listed as endangered on October 10, 1996 (61 FR
53089) and State-listed as endangered in Hawalii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998a). Critica habitat was designated for C. acuminata on Oahu
on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Cyanea acuminata was known from 31 scattered
occurrences in the Koolau Mountains of Oahu. Currently, between 172 and 208 plants are known
from 18 occurrences in both the Koolau and Waianae Mountains at East Makaleha (2 individuas),
Haemano (6), Kaala (18), Kaaaea (30), Kahana near Puu Kaaumakua (3-4), Kahuku Cabin (1),
Kaipapau (40 to 50), Kauanui and Maakua (12), Kawaiiki (1), Konahuanui (20 to 40), Makaua
(3), Pia(4), Poamoho (12-17), Pukele (1), Puu Keahiakahoe (3), Puu O Kona (1), south
Kaukonahua (5), and Waahila (10) (HINHP Database 2001). The number of occurrences and the
range of C. acuminata are declining (U.S. Army 2003a).
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Ecology Cyanea acuminata typically grows on dopes, ridges, or stream banks between 216 and
1,208 m (708 and 3,962 ft) in devation. The plants are found in Metrosideros polymor pha-
Dicranopteris linearis, Acacia koa-M. polymorpha wet or mesic forest or shrubland, or
Diospyros sandwicensis-M. polymor pha lowland mesic forest with one or more of the following
associated native species: Antidesma sp., Broussaisia argutas, Chamaesyce sp., Charpentiera
sp., Cyrtandra spp., Diplazium sandwichianum, Dryopteris sandwicensis, Dubautia laxa,
Freycinetia arborea, Hibiscus sp., Hedyotis sp., llex anomala, Labordia sp., Machaerina sp.,
Melicope spp., Perrottetia sandwicensis, Phyllostegia sp., Pipturus albidus, Pisonia sp.,
Psychotria sp., Sadleria sp., Syzygium sandwicensis, Touchardia latifolia, and Wikstroemia sp.
(HINHP Database 2001; Wagner et al. 1999). Cyanea acuminata has been observed fruiting in
February and November. Little ese is known about its flowering cycles, pollination vectors, seed
dispersd agents, longevity, specific environmenta requirements, and limiting factors (Service 1998q).

Threats The mgor threats to Cyanea acuminata are habitat degradation and destruction by fera
pigs and goats, potentid impacts from military activities, predation by dugs, predation by rats, and
competition with the non-native plant species such as Ageratina adenophora; Aleurites
moluccana, Clidemia hirta, Cordyline fruticosa, Dioscorea sp., Erigeron karvinskianus, Musa
sp., Passiflora suberosa, Psidium cattleianum, Rubus argutus, and Schinus terebinthifolius. In
addition, C. acuminata isthreatened by the risk of extinction from naturaly occurring stochastic
events (such as landdides, hurricanes, or flooding) and from reduced reproductive vigor, both due to
the small number of remaining individuas (HINHP Database 2001; Service 1998g; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Cyanea acuminata. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fences should be constructed around the known populations of C.
acuminata to exclude ferd pigs. Ferd pigs should be controlled or removed from these areas to
dleviate their impact on native ecosystems and promote germination of C. acuminata over a greater
landscape. Where fences are not feasible due to topography, other means of ungulate control
should be extensively employed. Occurrences that have only afew remaining individuals should be
give priority for remove non-native plants and fence congtruction. Rats should controlled in the
vicinity of known occurrences and over the broader landscape needed to sustain thisplant. This
should include the use of the gpproved rodenticides and, when approved, aerid dispersd of
rodenticide.

Ongoing Conservetion Actions This speciesisin genetic storage at the Lyon Arboretum and the
Nationa Tropica Botanical Garden (Service 2002). The Serviceis currently not aware of any other
conservation efforts for this species.

Environmental Basdine
Status of the Speciesin the Action Areas There are four known occurrences of Cyanea acuminata
totaling 20 to 25 individualsin KLOA action area (located at Kahuku Cabin, Kawaiiki, Poamoho,



Colond David L. Anderson 65

and Helemano) (K. Kawelo, U.S. Army, pers. com. 2003; J. Lau, HINHP, pers. com. 2003).
These individuas represent about 12 percent of dl remaining individuals of C. acuminata. Thereis
one known occurrence of 25 individuals of C. acuminatain the SBER action arealocated at south
Kaukonahua (HINHP Database 2002; U.S. Army 2003a). These individuals represent about 15
percent of the tota remaining individuas of this species. There is one known occurrence of 18
individudsof C. acuminatain SBMR action area, located at Kadla (U.S. Army 2003a). These
individuals represent about 10 percent of the total remaining individuas of this species. Intotd, 63
to 68 individuas from six occurrences, representing approximately 37 percent of the known
individuas of the species, are found in action areas. Currently, there are no stable population units
of greater than 50 mature and reproducing plants outside of the Army action areas (U.S. Army
2003a). All of these occurrences are within biologicaly sgnificant areas that contain or are likely to
contain federaly listed endangered or candidate species within intact native vegetation (CEMML
2001).

Threatsin the Action Areas The threats to Cyanea acuminata include non-native plants, fire, and
trampling by foot trafficin KLOA, SBER, and SBMR. Overal, occurrences of Cyanea acuminata
inthe KLOA, SBER, and SBMR action areas are vulnerable to non-native plant introductions and
to trampling from foot traffic, both of which are directly associated with Army training actions.
While the threet of fireis congdered to below, it is aso directly associated with Army training
actions. Inaddition, C. acuminata is threatened by ferd ungulates (pigsin SBER and KLOA and
goats and pigs in SBMR), dugs and rats.

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the gabilization and long-term consarvation of Cyanea acuminata. This plan should include
broader landscape actions that are needed to sustain this plant. Currently, there are no stable
populaion unitsof C. acuminata within or outside of the Army action areas (KLOA, SBER and
SBMR). More than 50 percent of the known remaining individuals occur within these action aress.
To be considered stable, C. acuminata must meet the criteriarequired for stability of a short-lived
perennia (Service 1998a).

Sabilization for C. acuminata will include the following actions. Fenceswill be congtructed around
al occurrences of C. acuminata to exclude ferd pigs and prevent trampling from foot traffic, where
these threats are identified as sgnificant by the Oahu Implementation Team. Management actions
will be prioritized to first addressimmature plants or occurrences with afew individuds. Where
exclosures are not feasible due to topography, other means of ungulate control will be employed.
Non-native plant species within or near fenced areas should be controlled or removed, including
Rubus argutus and Psidium cattleianum. Rats are asgnificant threat to C. acuminata and will be
controlled near al known occurrences and over the broader landscape. The Army will continue to
develop and refine its WFMP to provide protection from fire. Surveyswill be conducted within and
outside the action areas (U.S. Army 20033).
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Ongoing Consarvation Actionsin the Action Areas The Service is currently not aware of any
conservation efforts for this pecies.

Status of the Species - Cyanea crispa (Haha)

Species Description Cyanea crispa is a short-lived perennid in the Campanul acese (belIflower
family). It isan unbranched shrub with leaves that are 30.0 to 75.0 cm (12to 30 in) long and 9.0 to
16.0 cm (3.5t0 6.5 in) wide, which are clustered at the ends of succulent ssemsthat are 0.3to 1.3
m (1.0to 4.3 ft) long. Theflowersare 4.0to 6.0 cm (1.6 to 2.4 in) long with a magenta color and
dark longitudina stripes. The globe-shaped berries are about 1.0 cm (2.54 in) long. C. crispais
distinguished from other species in this endemic Hawalian genus by its leaf shape, distinct cayx
lobes, length of the flowers, and stalks of flower clusters (Wagner et al.1999).

Liding Status Cyanea crispa was federdly listed as endangered on March 28, 1994 (59 FR
14482) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 19984). Critica habitat was designated for C. crispa on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Cyanea crispa was known from scattered locations
throughout the upper eevations of the Koolau Mountains of Oahu from Kaipapau Valey to Wadae
Iki Ridge. This speciesis now known from 11 occurrences with atotal of 65 individuds at
Aihuaama (1 individud), Kaipapau (3), Kapakahi (1), Kawaipapa (1), Magkua (2), Makua (10),
Maunawili (1), Fia (20), Pukele (6), upper Kawaiiki (5), and Wailupe (15) (HINHP Database
2001). The known occurrencesof C. crispa are in decline, and those that remain occur in smdl
clusters that are widely dispersed (Service 1998a).

Ecology Cyanea crispa isfound in avariety of habitats ranging from steep dopesin open mesic
forests to gentle dopes or moist gulliesin closed wet forests and aong stream banks at eevations
between 56 and 959 m (184 and 3,146 ft). Associated native plant species include Antidesma
platyphylla, Boehmeria grandis, Broussaisia argutus, Christella cyatheoides, Cibotium
chamissoi, Cyrtandra spp., Diospyros sp., Dubautia sp., Metrosider os polymor pha, Perrottetia
sandwicensis, Pipturus albidus, Pisonia umbellifera, Psychotria sp., or Touchardia latifolia
(HINHP Database 2001; Service 1998a). C. crispa was observed flower in April and fruiting in
June and September.  Little dse is known about its flowering cycle, pollination vectors, seed
dispersal agents, longevity, specific environmenta requirements, and limiting factors (Service 1998z
59 FR 14482).

Threats The mgjor threatsto Cyanea crispa are habitat dteration and predation by ferd pigs,
competition with non-native plant species; predation by rats; and extinction due to naturally
occurring stochastic events and/or reduced reproductive vigor, both resulting from the smal number
of remaining individuas, their limited gene pool, and their redtricted digtribution. The non-native
plant species Arthrostemma ciliatum, Clidemia hirta, Psidium cattleianum, Psidium guajava,
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Pterolepis glomerata, Rubus rosifolius, Schinus terebinthifolius, Setaria palmifolia, and
Zingiber zerumbet threaten C. crispa by atering its habitat and competing with it for nutrients, light,
and space. Thetypes of stochastic events mogt likely to affect C. crispa are landdides, hurricanes,
or flooding (Service 1998a; 59 FR 14482).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Cyanea crispa. This plan
should aso include broader |andscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fences should be constructed around the known occurrences of C. crispa to
excludeferd pigs. Control or removal of pigs from these areas and the broader landscape will
dleviate impacts to native ecosystems and will promote nature regeneration. Non-native plant
species should be removed from the fenced areas and from the generd vicinity of al known
occurrences of C. crispa. Rats are a serious threat to most occurrences of C. crispa and should be
controlled in the vicinity of each known occurrence and over the broader landscape. This should
include use of currently-approved rodenticide bait blocks and, when approved, aerid dispersal of
rodenticide (Service 1998a). Occurrences of C. crispa with only afew remaning individuds should
be given priority for implementation of conservation actions.

Ongoing Conservation Actions Cyanea crispa is being propagated at the Lyon Arboretum, the
Army Environmenta nursery and the Nationa Tropica Botanical Garden. In addition, seeds are
being stored a the Lyon Arboretum seed storage facility (Service 2002). The Hawaii Division of
Forestry and Wildlife has been controlling pigs in Hidden Valey, however ste vists have reveded
abundant pig Sgn with many individuas of C. crispa defoliated or dead (Service 1998a). The
Serviceis currently not aware of any other conservation efforts for this species.

Environmental Basdine

Status of the Speciesin the Action Area Cyanea crispa is known from one occurrence of five
individuas in upper Kawaiiki in the KLOA action area. They are located gpproximately 63 m (207
ft) from the Koolau summit trail. These individuds represent eight percent of the dl known
individuals of this species. There are no stable population units of grester than 50 mature and
reproducing plants outside of the KLOA action area. The occurrence within KLOA occurs within a
biologicaly sgnificant areathat contains other federdly listed endangered species and/or rare natura
communities (CEMML 2001).

Thresatsin the Action Area Threatsto Cyanea crispa in KLOA include competition with non-native
plants, predation by fera pigs, fire, trampling from foot traffic. The spread of non-native plants and
trampling are thrests that are directly associated with Army training actions.

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Cyanea crispa. This plan should include broader
landscape actions that are needed to sugtain this plant. This specieswill be stabilized because three
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stable population units do not exist outside of the KLOA action area. To be considered stable, C.
crispa must meet the criteriarequired for stability of a short-lived perennid (Service 1998a).
Sabilization for C. crispa will include the following actions. Fences will be congtructed to protect
occurrences from rooting and predation by feral pigs and from trampling by foot traffic, where these
threats are identified as significant by the Oahu Implementation Team. Where exclosures are not
feasible due to topography, other means of ungulate control will be employed. Non-native plants
will be controlled within fenced areas and in the generd vicinity dl occurrences of C. crispa. Rats
will be controlled in the vicinity of al occurrences of C. crispa and should be controlled over the
broader |andscape needed to sustain this plant species. The number of individuas represented in ex
Situ propagation will be increased by collecting from plants not currently represented in these
callections. These efforts should be prioritized based on the number of individuas remaining in each
occurrence of C. crispa.

Ongoing Consarvation Actionsin the Action Area The Serviceis currently not aware of any
conservation efforts for this speciesin the action area.

Status of the Species - Cyanea grimesiana ssp. obatae (Haha)

Species Description Cyanea grimesiana ssp. obatae is a short-lived perennid in the
Campanulacese (or the bellflower family). It issngle-semmed or sparingly branched shrub,
growing from 1to 3.2 m (3.3 to 10.5 ft) tal. Theleaves are wide, deeply lobed, 27 to 58 cm (10.6
to 22.8in) long, 14 to 32 cm (5.5 to 12.6 in) wide, pinnately divided, and clustered towards the tips
of the tems. Stalks of 6 to 12 purple or green to yellow-white flowers, 5.5t0 8.0 cm (2.2to 3.1in)
long, originate amongst the leaves. The orange berries are 1.8 to 3.0 cm (0.7 tol.2 in) long and 0.8
t01.5 cm (0.3 to0 0.6) wide. C. grimesiana ssp. obatae can be distinguished from the two other
subspeciesof C. grimesiana by its short, narrow calyx lobes that are not fused and do not overlap
(Wagner et al. 1999).

Liding Status Cyanea grimesiana ssp. obatae was federdly listed as endangered on June 27,
1994 (59 FR 32932) and State-listed as endangered in Hawaii at the sametime. A recovery plan
was prepared for this speciesin 1998 (Service 1998a). Critica habitat was designated for C.
grimesiana ssp. obatae on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricdly, Cyanea grimesiana ssp. obatae was known from
Puu Hapapa to Kaakukai in the southern Waianae Mountains. Currently, five occurrences with a
total of 42 individuas are known from Pdikea (1 individud), north branch of south Ekahanui (5),
south Kaluaa (2), Pdikea-Palawai (28), and Pahole (6) (HINHP Database 2001; K. Kawelo, U.S.
Army, pers. comm. 2003; Wagner et al. 1999; J. Lau, HINHP, pers. comm. 2003).

Ecology Cyanea grimesiana ssp. obatae typicaly grows on steep, moist, shaded dopesin diverse
mesic to wet lowland forests between 404 and 1,075 m (1,325 and 3,528 ft) elevation. They often
grow on steep vertica embankments in rock or amix of rock and soil (U.S. Army 2003a).
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Associated native species include Acacia koa, Antidesma platyphyllum, Chamaesyce sp.,
Charpentiera obovata, Cibotium chamissoi, Claoxylon sandwicense, Coprosma sp., Cyanea
membranacea, Cyrtandra waianaeensis, Diplazium sandwichianum, Dryopteris unidentata,
Dubautia sp., Freycinetia arborea, Hedyotis acuminata, Hedyotis terminalis, Metrosideros
polymorpha, Myrsine lessertiana, Nothocestrum sp., Perrottetia sandwicensis, Pipturus
albidus, Pisonia umbellifera, Pouteria sandwicensis, Psychotria hathewayi, Rumex sp.,
Sdlaginella arbuscula, and Streblus pendulinus (HINHP Database 2001; Wagner et al. 1999).

C. grimesiana ssp. obatae produces flowers and fruits year round, depending on rainfal. Thelong
tubular flowers and orange berries of this taxon, suggest pollination and seed dispersal by birds may
be common. However, they are capable of saf-pollination and isolated plants have been found with
viable seeds. Most known occurrences of C. grimesiana ssp. obatae are recently discovered.
Most of those occurrences that have been tracked for the last 15 to 20 years have either died out or
greatly declined in numbers of individuds. Little dseis known about its flowering cycles, pollination
vectors, seed dispersal agents, longevity, specific environmenta requirements, and limiting factors
(59 FR 32932). C. grimesiana ssp. obatae presumably livesfor less than 10 years like other
Cyanea of Smilar Sze.

Threats The mgor threats to Cyanea grimesiana ssp. obatae are habitat degradation by ferd pigs
and goats, competition from non-native plant species; predation of seeds, fruits and seedlings by
introduced dugs and rats; fires; and extinction caused by naturaly occurring events and/or reduced
reproductive vigor due to the smal number of extant individuals. Non-native plants that may
compete for light, soil, and nutrients include Ageratina riparia, Aleurites moluccana, Blechnum
appendiculatum, Buddleia asiatica, Clidemia hirta, Christella parasitica, Lantana camara,
Morella faya, Paspalum conjugatum, Passiflora suberosa, Psidium cattleianum, Rubus
rosifolius, Schinus terebinthifolius, Setaria palmifolia, and Toona ciliata. The types of
sochastic events most likely to affect C. koolauensis are landdides, hurricanes, or flooding. In
addition, the long-hilled, nectar-feeding native Hawaiian birds that were the presumed pollinators of
C. grimesiana ssp. obatae have been dmogt totaly extirpated from the Waianae Mountains.
Although the taxon is cgpable of self-pollination, the loss of its normd pollinators has likely resulted
in decreased genetic variability within the subspecies (HINHP Database 2001; Service 1998a; 59
FR 32932).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Cyanea grimesiana ssp.
obatae. This plan should aso include broader landscape actions that are needed for the recovery of
this plant throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. The occurrences of C. grimesiana ssp. obatae at Kauaa and north Palawal
should be fenced and managed. Control or removal of pigs from these areas will dleviate impacts
on the native ecosystem and permit nature germination of C. grimesiana ssp. obatae over a
broader landscape. The three occurrences of C. grimesiana ssp. obatae on Oahu are serioudy
threatened by rat predation. Rats should be controlled in the vicinity of each known occurrence and
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over the broader landscape. This should include use of currently-approved rodenticide bait blocks
and, when gpproved, should include aerid dispersa of rodenticide (Service 1998a).

Ongoing Consarvation Actions The Army and State Natural Area Reserve System have fenced the
sngleindividud of Cyanea grimesiana ssp. obatae in Pdikea Gulch. The Nature Conservancy of
Hawaii has fenced a population of eight plants in Ekahanui Gulch and is controlling dien weeds and
monitoring this population. This occurrence has now decreased to five individuds. The Hawaii
Divisgon of Forestry and Wildlifeisgrowing C. grimesiana ssp. obatae at the Pahole Rare Plant
Facility for planting in The Nature Conservancy’ s Honouliuli Preserve (Service 1998a). This species
is aso being successfully propagated and seeds are being stored at both the Nationd Tropica
Botanica Garden and the Lyon Arboretum (Service 2002). The Serviceis currently not aware of
any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Area Within the SBMR action areg, oneindividua of Cyanea
grimesiana ssp. obatae is known from Palikea Gulch in the lower part of the Kaala Naturd Area
Reserve (HINHP Database 2002; U.S. Army 2003a). Thisindividua represents about two percent
of dl known individuds of C. grimesiana ssp. obatae. There are dso gx individuds within the

MMR action area, representing 14 percent of the known individuas. There are no known stable
population units of greater than 50 mature and reproducing individuas outsde of any of the Army
action areas (U.S. Army 2003a). The singleindividuad within SBMR occurs within abiologicaly
ggnificant areawith stands of intect, relatively common native vegetation (CEMML 2001).

Threatsin the Action Area Threatsto Cyanea grimesiana ssp. obatae in SBMR include
competition from non-native plants, trampling from foot traffic, and stray munitions. Habitat
degradation by ferd pigs and goats, predation of seeds, fruits and seedlings by introduced dugs and
rats; and extinction caused by naturaly occurring events are al'so significant threets to the species.
Non-native plants, munitions, and fire are threats that can be directly linked to Army training actions.

Conservation Needs in the Action Area Cyanea grimesiana ssp. obatae must be sabilized
because no stable populations exist outside of the Army action area. To be considered stable, C.
grimesiana ssp. obatae must meet the criteriarequired for stability of a short-lived perennia
(Service 1998a). The gabilization plan for this taxon from the Makua IP must be implemented to
achieve three stable population units. Stabilization measures include habitat and population
management of four existing populaion units; collection of full ex situ representation of wild stock
datewide; reintroduction into at least three Stes; rat control; and research and implementation of dug
control methods (U.S. Army Garrison 2003).

Ongoing Consarvation Actionsin the Action Area The Army, with the State, fenced the single
individud of Cyanea grimesiana ssp. obatae in Pdikea Gulch within Mt. Kaala Natural Area
Reserve. The Army is conducting surveys for additiona occurrencesin suitable habitat. Invasive
plant and rat management around the individua is ongoing (U.S. Army 20033). The Serviceis
currently not aware of any other conservation efforts for this species in the action area.
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Status of the Species - Cyanea humboldtiana (Haha)

Species Description Cyanea humbol dtiana is amember of the Campanulacese (bdlIflower family).
It isashort-lived perennid shrub with unbranched woody stems 1 to 2 m (3.2 to 6.6 ft) tdl and
inversaly egg-shaped to broadly dliptic leaves, 18 to 45 cm (7.1 to 17.7 in) long and 7 to 16 cm (3
to 6in) wide. The leaf edges are hardened and have shalow, ascending rounded teeth. The dark
magenta or white flowersare 6 to 7.5 cm (2.4 to 3.0 in) long and form axillary racemes. Thefruit is
an dliptic shaped pale orange-yellow berry 1.0to 1.4 cm (0.4 t0 0.6 in) long. C. humboldtiana is
distinguished from other members of this endemic Hawaiian genus by its long and downward
bending flowering stak (Wagner et al. 1999).

Liging Status Cyanea humbol dtiana was federally listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 19984). Critica habitat was designated for C.

humbol dtiana on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Cyanea humbol dtiana was known higtoricaly from 17
occurrences in the centra and southern parts of the Koolau Mountains of Oahu. Currently, between
184 and 334 plants are known from seven occurrences at Kaluanui (1), Konahuanui (25), Magkua
(6), Puu Keahiakahoe (100 to 200), Wailupe and Pia (50 to 100), Opaeula Midreach (1), and
Poamoho trail (1) (HINHP Database 2001; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau,
HINHP, pers. comm. 2003). They are declining in number and populations are smal and widdy
dispersed with restricted distribution (Service 1998a).

Ecology Cyanea humboldtiana isusudly found in wet Metrosideros polymor pha-Dicranopteris
linearis lowland forest and shrub between 261 and 959 m (856 and 3,146 ft). Associated native
plant species include Acacia koa, Bobea el atior, Broussaisia arguta, Cibotium chamissoi,
Dubautia laxa, Hedyotis terminalis, Ilex anomala, Machaerina angustifolia, Melicope sp.,
Phyllostegia sp., Psychotria mariniana, Sadleria sp., Scaevola mollis, Syzygium sandwicensis,
Wikstroemia sp., and ferns (HINHP Database 2001). Cyanea humboldtiana has been observed
in flower from September through January. Little elseis known about its flowering cycles,
pollination vectors, seed dispersd agents, longevity, specific environmentd requirements, and limiting
factors (Service 1998a).

Threats The mgor threats to Cyanea humboldtiana are habitat degradation and destruction by
ferd pigs, predation by rats, competition with the non-native plant species, and arisk of extinction
from naturaly occurring stochastic events and/or reduced reproductive vigor due to the small
number of remaining occurrences. The non-native plants Axonopus fissifolius, Clidemia hirta,
Erigeron karvinskianus, Psidium cattleianum, and Pterolepis glomeratathreaten C.

humbol dtiana by atering its habitat and competing with it for nutrients, light, and space. The types
of stochastic events most likely to affect C. koolauensis are landdides, hurricanes, or flooding. The
Konahuanui summit occurrence is dso threatened by trampling by hikers (HINHP Database 2001;
Service 1998a; 61 FR 53089).
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Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Cyanea humboldtiana.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Exclosures should be constructed around the known occurrences to reduce
impects from fera pigs. Subsequent control or remova of pigs from these areas will dleviate tharr
impact on native ecosystems. Specific efforts should be made to control non-native plants and
protect occurrences, with priority given to occurrences that have only afew remaining individuas.
Occurrences of this species on Oahu may be serioudy threatened by rat predation. A rat control
plan should be developed and implemented which will include the use of the currently-approved
rodenticide bait blocks and ultimately a more broad-scale method such as aeria dispersa of
rodenticide (Service 1998a).

Ongoing Consarvation Actions No specific conservation measures have been undertaken for
Cyanea humbol dtiana statewide. There are no representatives of this speciesex situ. However,
this species may benefit from habitat level management for other KLOA species (U.S. Army
20033).

Environmental Basdine

Status of the Speciesin the Action Area Two individuas of Cyanea humbol dtiana from two
occurrences are known from Opaeula midreach and Poamoho trail between 590 and 730 m (1940
and 2400 ft) elevation in the KLOA action area (HINHP 2002; U.S. Army 20033). The Opaeula
midreach occurrence is 230 m (755 ft) from atrail while the Poamoho occurrenceis located less
than ameter (lessthan 3 ft) from thetrail. The two occurrences within KLOA action area are found
in biologicaly sgnificant areas that contain or are likely to contain occurrences of other federaly
listed endangered or candidate species (CEMML 2001). These two individuas comprise less than
one percent of the total number of known individuas. Outside of the KLOA action area, there are
two stable population units with greater than 50 mature and reproducing individuas, one a Puu
Keahia Kahoe (100 to200 individuas) and one a Wailupe and Pia (50 to 100 individuas) (K.
Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003; Service 1998a).

Threatsin the Action Area The threats to Cyanea humbol dtiana include competition from non-
native plants, degradation of habitat by fera pigs, predation by rats, fire, and trampling from foot
traffic. Threats from non-native plants and trampling are directly related to Army training actionsin
the KLOA action area.

Conservation Needsiin the Action Area The Army is not expected to Sabilize Cyanea
humboldtiana across its range because less than one percent of the known individuas occur in any
of the Army’saction areas. The Oahu Implementation Team will consider additiona
species-gpecific conservation measures that would benefit C. humbol dtiana and could be combined
with management actions for other species covered in this Biologica Opinion. These conservation
measures could include collecting seeds for genetic storage, ex situ propagation, and control of non-
native plants.
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Ongoing Consarvation Actionsin the Action Area There are no species specific conservation
actions occurring within the action area (U.S. Army 2003a).

Status of the Species - Cyanea koolauensis(Haha)

Species Description Cyanea koolauensis isamember of the Campanul acese (bdllflower family).
It isashort-lived perennid shrub 1 to 1.5 m (3.5 to 5 ft) tal with unbranched woody stems and
linear to narrowly dliptic leaves 16 to 37 cm (6.3. 10 14.6 in) long and 1.5t0 4.0 cm (0.6 to 1.6 in)
wide with awhitish undersde. The leaf edges are hardened with shalow, ascending rounded teeth.
The magentaflowersare5to 9 cm (2.0 to 3.5in) long and form axillary racemes. Thefruitisa
yellow, orange or purple globose berry, and the smooth and shiny seeds are brown to black. C.
koolauensis is distinguished from other speciesin this endemic Hawaiian genus by the leaf shape
and width; the whitish green lower leaf surface; and the lengths of the leaf stalks, calyx lobes, and
hypanthium (base of flower) (Wagner et al. 1999).

Liging Status Cyanea koolauensis was federaly listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 19984). Critica habitat was designated for C.
koolauensis on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Cyanea koolauensis was known higtoricaly from 27 occurrences
scattered throughout the Koolau Mountains on Oahu. Currently, 18 occurrences totaling 101 to
104 individuas are known from the Aiea Ridge trail (2 individuas), Haawa (3), Kdahao (3t0 5),
Kdihi-Nuuanu Ridge (1), Lulumahu (6), Mananatrall (1), Niu and Wailupe (6), Waidae Nui Ridge
(2), Wamdu (2), Kawainui-Kaipapau-Kawailoa (35), upper Helemano (7), lower Helemano-
Opeeula (4), Poamoho (4), Kawaiiki-Kawainui (4), Kawailoatrail (10), north Kaukonahua (1),
south Kaukonahua (9), and Maaegkahana-Waimea summit (1 to 2) in the Koolau Mountains
(HINHP Database 2001). Occurrences of C. koolauensis are declining, and the current locations
are smal and widely dispersed (HINHP Database 2001; Service 1998a; J. Lau, pers. comm. 2003;
K. Kawelo, pers. comm. 2003).

Ecology Cyanea koolauensisis usudly found on dopes, stream banks, and ridge crestsin wet
Metrosideros polymor pha-Dicranopteris linearis wet forest at €l evations between 163 and 959 m
(535 and 3,146 ft). Associated native plant species include Acacia koa, Antidesma platyphyllum,
Bidens sp., Bobea elatior, Broussaisia arguta, Cibotium sp., Diplopterygium pinnatum,
Dubautia sp., Hedyotis sp., Machaerina sp., Melicope sp., Pittosporum sp., Pritchardia martii,
Psychotria mariniana, Sadleria sp., Scaevola sp., Syzygium sandwicensis, or Wikstroemia sp.
(HINHP Database 2001; Wagner et al. 1999). Cyanea koolauensis has been observed in flower
and fruit from May through Augudt. Little dseisknown about its flowering cycles, pallination
vectors, seed dispersal agents, longevity, specific environmenta requirements, and limiting factors
(Service 19984).
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Threats The mgor threats to Cyanea koolauensis are habitat degradation and destruction by fera
pigs potentia impacts from military activities, trail clearing; potentia predetion by rats; competition
with non-native plant species; trampling from foat traffic; and arisk of extinction from naturdly
occurring stochastic events and/or reduced reproductive vigor due to the smal number of remaining
individuds. The non-native plant species Clidemia hirta, Heliocar pus popayanensis, Psidium
cattleianum, and Pterolepis glomerata threaten C. koolauensis by dtering its habitat and
competing with it for nutrients, light, and space. The types of stochastic events most likely to affect
C. koolauensis are landdides, hurricanes, or flooding (HINHP Database 2001; Service 1998a; 61
FR 53089).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Cyanea koolauensis. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fences should be constructed around al known occurrences of C.
koolauensis to reduce impacts from fera pigs and trampling. In areas where fencing is not feasible,
control or remova of pigs should be implemented to benefit the native ecosystem that is needed to
sudtain this plant. Non-native plants should be removed from the vicinity of al known occurrences
of C. koolauensis. EXx situ propagation should be initiated using seeds from individuas soread
across the current range of the species. The threat of rat predation should be assessed and, if it is
consdered sgnificant, rats should be controlled in the vicinity of al known occurrences of C.
koolauensis and across the broader landscape using bait boxes and aeria dispersa of rodenticide,
when approved (Service 1998a). Priority for these and other conservation actions should be give to
occurrences that have only afew remaining individuds.

Ongoing Consarvation Actions No specific conservation measures have been undertaken for
Cyanea koolauensis statewide by other agencies. There are no representatives of this species ex
situ (U.S. Army 20033). The Serviceis currently not aware of any other conservation efforts for
this species.

Environmental Basdine

Status of the Speciesin the Action Areas A totd of 75 to 76 individuas of Cyanea koolauensis
occur on Army lands. Oneto two individuds are found on the Waimea-Ma aeakahana Summit
Ridge at about 605 m (1,980 ft) elevation in the KTA action area (HINHP Database 2002; U.S.
Army 20033). They represent about one percent of the total known individuas of this species.
There are seven occurrences totaling 65 individuasin the KLOA action area. They are found at
Kawainui-K al papau-K awail oa (35), upper Helemano (7), lower Helemano-Opaeula (4), Poamoho
(4), Kawaiiki-Kawainui (4), Kawailoatrail (10), and north Kaukonahua (1) (J. Lau, HINHP, pers.
comm. 2003; K. Kawelo, pers. comm. 2003). The KLOA occurrences represent about 65 percent
of the totdl known individuas of this species. Nineindividuas from one occurrence are found at
south Kaukonahuain the SBER action area (HINHP Database 2002; K. Kawelo, pers. comm.
2003; J. Lau, HINHP, pers. comm. 2003; U.S. Army 2003a), representing about nine percent of
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the total known individuas of this species. All of these occurrences within biologicaly sgnificant
aress are likely to contain other federally listed endangered or candidate species (CEMML 2001).
There are no stable population units of greater than 50 C. koolauensis individuals outside of any of
the Army action areas (HINHP Database 2001; Service 1998a; U.S. Army 2003g; K. Kawelo,
U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Threatsin the Action Areas In KTA, Cyanea koolauensis is threatened by ungulates, non-native
plants, and trampling by dismounted military training. In KLOA, C. koolauensis is threatened by
ungulaes, fire, and trampling by dismounted military training. In SBER, threets are ungulates, non-
native plants, fire, trampling from dismounted military training, and potentid predation by rats (U.S.
Army 20033). For C. koolauensis impacts from non-native plants, from trampling by foot traffic,
and in some locations, from fire, are entirdy or partly related to Army activitiesin the KLOA, KTA,
and SBER action aress.

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the gtabilization and long-term conservation of Cyanea koolauensis. This plan should include
broader |andscape actions thet are needed to sustain this plant, including suitable habitat outside and
within the action areas. C. koolauensis will be stabilized because three stable population units do
not currently exist outside of the Army action areas (KTA, KLOA, and SBER). To be considered
gable, C. koolauensis must mest the criteriarequired for stability of a short-lived perennid (Service
1998a).

Stabilization for C. koolauensis will indude the following actions. The Army will conduct surveys
within and outside the action areas. The Army will construct fences to protect dl known
occurrences from fera pigs and from trampling by foot traffic, where these threets are identified as
ggnificant by the Oahu Implementation Team. Where fencing is not feasible due to topography, pigs
will be controlled or removed from the areas where C. koolauensis is known to occur. The threat
of fire associated with Army training activities will be managed so that uncontrolled fires are unlikely
to occur, and training that has the potentia to start afire should be address in the WFMP. Non-
native plants such as Clidemia hirta and Psidium cattleianum will be controlled or removed form
the vicinity of al known occurrences of C. koolauensis. Full genetic representation of C.
koolauensis will be collected for ex situ propagation. The threet of rat predation on C.
koolauensis will be assessed and, if found to be significant, rats will be controlled in the vicinity of al
known occurrences of C. koolauensis and across the broader landscape needed to sustain this
gpecies. Immature plants and occurrences with asmal number of individuas will be given priority
treatment (U.S. Army 20033).

Ongoing Consarvation Actionsin the Action Areas The Army monitors Cyanea koolauensis
occurrences for threats and some benefit from ungulate and invasive plant remova in the area (U.S.
Army 20033). The Serviceis currently not aware of any other conservation efforts for this species
in the action aress.
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Status of the Species - Cyanea st.-johnii (Haha)

Species Description Cyanea st.-johnii is amember of the Campanulacese (bdllflower family). Itis
ashort-lived perennia shrub with an unbranched woody stem 30 to 60 cm (12 to 24 in) long. Its
leaves are lance-shaped to inversaly lance-shaped, 6to0 13 cm (24 to 5.1in) long and 1.5t0 2.0 cm
(0.61t00.8in) wide. Theleaf edges are thickened, smoothly toothed and curl under. The white
flowers form groups of five to 20 flowerson stalks0.5t0 1.5cm (0.2t0 0.6 in) tal. Thefruitis
probably a berry, but detailed information on fruiting is unknown. This speciesis diginguished from
othersin this endemic Hawaiian genus by the length of the leaves, the distinctly curled lesf margins,
and the petd color (Wagner et al. 1999).

Liging Status Cyanea st.-johnii was federally listed as endangered on October 10, 1996 (61 FR
53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998a). Critica habitat was designated for C. st.-johnii on Oahu
on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Cyanea st.-johnii was known historicaly from 11 occurrencesin
the centrd and southern Koolau Mountains of Oahu. Currently, 58 to 63 plants are known from
seven occurrences, including Helemano (3 individuals), north Halawa summit ridge (15), Poamoho-
Punduu summit ridge (1), Waawa-Waahole summit crest (4), Wailupe summit (15), Wamau-
Waihee summit Ridge (10), and Waimano (10 to 15) (HINHP Database 2001). The number of
occurrences and the number of individuas of C. st.-johnii are declining and those that remain are
small and widdy dispersed with restricted ditribution (U.S. Army 20033).

Ecology Cyanea st.-johnii typicaly grows on wet, windswept dopes and ridges between 415 and
959 m (1,361 and 3,146 ft) elevation in Metrosideros polymor pha mixed lowland forest and
shrubland or Metrosider os polymor pha-Dicranopteris linearis lowland forest and shrubland.
Associated native plant species include Alyxia oliviformis, Antidesma sp., Bidens macrocarpa,
Broussaisia arguta, Chamaesyce clusiifolia), Cibotium sp., Dubautia laxa, Freycinetia
arborea, Hedyotis sp., Labordia sp., Machaerina angustifolia, Melicope sp., Psychotria sp.,
Sadleria pallida, Scaevola mollis, or Syzygium sandwicensis (HINHP Database 2001). C.
st.-johnii has been observed in flower in July through September. Little ese is known about its
flowering cycles, pollination vectors, seed dispersal agents, longevity, pecific environmenta
requirements, and limiting factors (Service 1998a).

Threats The mgor thregts to Cyanea st.-johnii are habitat degradation and destruction by fera
pigs, potentia predation by rats, predation by dugs and snails, competition with non-native plant
species, and arisk of extinction from naturaly occurring events and/or reduced reproductive vigor
due to the smadl number of remaining occurrences and individuas. The non-native plant species
Andropogon virginicus, Axonopus fissifolius, Clidemia hirta, and Sacciolepisindica thresten C.
st.-johnii by dtering its habitat and competing with it for nutrients, light, and space. The types of
gochastic events most likely to affect C. st.-johnii are landdides, hurricanes, or flooding. The plants
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between the summit of Aieaand Hdawatrails are dso threatened by trampling from foot traffic
(HINHP Database 2001; Service 1998g; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Cyanea st.-johnii. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Fences should be constructed around al known occurrences of C. st.-johnii
to reduce impacts from fera pigs and trampling. Control or remova of pigs from the broader
landscape area should aso be undertaken to dleviate impacts on the native ecosystem needed to
sugtain this species. Ex situ propagation of C. st.-johnii should be initiated usng materia collected
from individuas throughout the range of the species. Rats may be a serious threet to this species, as
they are for other species of Cyanea. Rats should be controlled in the vicinity of al known
occurrences of C. st.-johnii using approved rodenticides. Work on aeria dispersal of rodenticides
should be supported (Service 19984).

Ongoing Consarvation actions No specific conservation measures have been undertaken for
Cyanea st. johnii statewide by other agencies (Army 2003a).

Environmental Baseline

Status of the Speciesin the Action Area Two occurrences of four individuas of Cyanea st.-johnii
are located within the KLOA action area near the headwaters of the Helamano Stream (3) and at
Poamoho-Punauu summit ridge (1). Theindividuas at Helemano are approximately 280 m (919 ft)
from amain tral where as the individuas a Poamoho-Punduu summit ridge are located
gpproximately 23 m (75 ft) from the Koolau summiit trail (HINHP Database 2002; U.S. Army
2003a). These occurrences represent gpproximately six percent of the total remaining individuas of
this species (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003;
Service 1998a). There are no known occurrences of greater than 50 mature and reproducing
individudsof C. st.-johnii outside the action area. The two occurrences of C. st.-johnii within
KLOA are found within a biologicaly significant areawith intact native vegetation and occurrences
of other federally listed endangered species (CEMML 2001).

Threetsin the Action Area The threatsto Cyanea st.-johnii include ungulates, competition from
non-native plants, predation by rats; fire; and trampling from foot traffic. The threats from non-
native plants and trampling by foot traffic are, in part, related to Army activitiesin the KLOA action
area

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Cyanea st.-johnii. This plan should include broader
landscape actions that are needed to sustain thisplant. C. st.-johnii will be stabilized because three
stable population units do not exist outside of the KLOA action area. To be considered stable, C.
st-johnii must meet the criteriarequired for stability of a short-lived perennid (Service 19983).
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Sabilization for C. st.-johnii will include the following actions. Fences will be congtructed around
al known occurrences to protect them from ferd pigs and trampling by foot traffic where these
threets are identified as sgnificant by the Oahu Implementation Team. Where fencing is not feesible
due to topography, pigs will be controlled or removed from the broader |andscape needed to sustain
this plant. Non-native plants, particularly Clidemia hirta, Axonopus fissifolius, and Sacciolepis
indica, will be controlled in the vicinity of dl known occurrences of C. st.-johnii. Ex situ
propagation of materid collected from al known occurrences of C. st.-johnii will be undertaken.
Rats will be controlled in the vicinity of al known occurrences of C. st.-johnii and across the
broader landscape that is needed to maintain this plant in an ecologica robust state.

Ongoing Consarvation actionsin the action area The Service is currently not aware of any
conservation efforts for this speciesin the action area.

Status of the Species - Cyrtandra dentata (Haiwale)

Species Description Cyrtandra dentata isamember of the Gesneriaceae (African violet family). It
isashort-lived perennia shrub 1.5t0 5 m (5 to 16 ft) tal with sparsdly branched sems. The leaves
have a papery texture, are oppositely arranged, very broadly dliptica to suborbicular or broadly
ovate to ovate, 9t0 33 cm (3.5t0 13.0in) long, and 6 to 17 cm (2.4 to 6.7 in) wide. The 8to 23
cm (3to 9in) tal inflorescences are open cymes thet originate from the leef axils. Thefruitis1to 2
cm (0.4 to 0.8 in) long, and contains many minute seeds. This gpecies is digtinguished from othersin
the genus by the number and arrangement of the flowers, the length of the bracts and flower staks,
and the shape of the leaves (Wagner et al. 1999).

Liding Satus Cyrtandra dentata was federaly listed as endangered on October 10, 1996 (61 FR
53089) and State-listed as endangered in Hawalii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998a). Critica habitat was designated for C. dentata on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Cyrtandra dentata was historically known from six occurrences
in the Waianae Mountains and three occurrences in the Koolau Mountains of Oahu. Currently, this
speciesisfound a Kawaiki Gulch (50), Opaeula Stream (26), Kahanahaiki (97), and Pahole to
west Makaeha (300). The four known occurrencestotal 473 individuals (HINHP Database 2001;
K. Kaweo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). C. dentata
populations are declining, and those that remain are smal and widely dispersed (Service 19984).

Ecology Cyrtandra dentata typicaly growsin gulches, dopes, stream banks, or ravinesin mesic
forest in the Waianae Mountains and in wet forest in the Koolau Mountains. It is found between
255 and 953 m (836 and 3,126 ft) elevation with associated native plant species such as Acacia
koa, Metrosideros polymorpha, Pipturus albidus, Pisonia sandwicensis, Pisonia umbellifera,
Pouteria sandwicensis, Syzygium sandwicensis, or Urera glabra (HINHP Database 2001;
Wagner et al. 1999). C. dentata has been observed in flower and fruit in May and November.
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The reproductive biology of most Hawaiian members of this genus, including C. dentata, have not
been studied. However, astudy of the reproductive biology of C. grandiflora on Oahu showed
that it is self-compatible and that both sdf-pallination and cross-pallination requires an unknown
insect pollinator. It was aso found that there is a strong tendency for a flower's pollen to be shed
before the flower's stigma becomes receptive to pollen, thereby decreasing the likelihood of
sf-pollination. The dispersd agents of C. dentata are unknown, athough its white berries suggest
disoersd by fruit-eating birds. The longevity of individuas of this species is unknown, but since the
plant isashrub, itslongevity is presumed to be lessthan 10 years. Thereisvery littleinformation on
population trends for this species. It is possible that the species numbers are rising in places that
have been fenced to exclude pigs over the last decade, such as Pahole Gulch in the Pahole Naturd
Area Resarve and Kahanahaiki Gulchin MMR. Little dseis known about its flowering cycles,
pollination vectors, seed dispersd agents, longevity, specific environmentd requirements, and limiting
factors (Service 1998a).

Threats The mgor threatsto Cyrtandra dentata include ferd pigs and goats, competition with the
non-native plant species, potentia predation by rats and dugs, potentidly fire, military activities, and
arisk of extinction from naturaly occurring stochastic events and/or reduced reproductive vigor due
to the smdl number of extant occurrences and individuas. The non-native plant soecies Aleurites
moluccana, Blechnum appendiculatum, Christella parasitica, Clidemia hirta, Psidium
cattlelanum, Psidium guajava, and Schinus terebinthifolius threasten C. dentata by dtering its
habitat and competing with it for nutrients, light, and space. The types of stochastic events most
likely to affect C. dentata are landdides, hurricanes, or flooding (HINHP Database 2001; Service
1998a; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Cyrtandra dentata. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. All known occurrences of C. dentata should be fenced and non-native plants
should be removed from the vicinity of each occurrence. The threet from rats should be evduated at
al known occurrences of C. dentata. If rats are a Significant threet, rats should be controlled in the
vicinity of al threatened occurrences using established and approved rodenticides. Rats should dso
be controlled across a broader |landscape by using aerid dispersal of rodenticides, when this method
is approved (Service 1998a).

Ongoing Conservation Actions Occurrences in Pahole drainage were fenced and ferd pigs were
removed by the Hawaii Division of Forestry and Wildlifein 1997. Control of the invasve plants
Psidium cattleianum, Schinus terebinthifolius, and Clidemia hirtais being conducted in these
and surrounding areas. Cyrtandra dentata is being propagated at the Lyon Arboretum (U.S. Army
20033).
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Environmental Basdine

Satus of the Speciesin the Action Area There are two occurrences of Cyrtandra dentata with a
total of 76 individuasin Kawaiiki gulch (50) and dong Opaeula stream (26) between 384 and 530
m (1,260 and 1,740 ft) elevation within the KLOA (HINHP Database 2002; U.S. Army 2003z, K.
Kaweo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). These individuals
represent about 16 percent of the total remaining individuas of this species. An additiond 397
individuals are found in Kahanahaiki and from Pahole to west Makaeha within the MMR action
area. Therefore, the entire speciesis currently found only in action areas. The two occurrences
within KLOA occur within biologicaly sgnificant areas that contain or are likely to contain
occurrences of other federdly listed endangered or candidate species (CEMML 2001). There are
no stable population units of greater than 50 C. dentata individuds outsde of any of the Army
action areas (U.S. Army 2003a; HINHP Database 2001; Service 19984).

Threetsin the Action Area Thethreatsto Cyrtandra dentata in KLOA include competition from
non-native plants, fire, trampling from foot traffic, and potentia predation by rats and dugs (U.S.
Army 20033). Threets from non-native plants and trampling by foot traffic are, in part, the result of
Army training activitiesin the KLOA action area

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Cyrtandra dentata. This plan should include
broader landscape actions that are needed to sustain this plant. This specieswill be stabilized
because three stable population units do not exist outside of the KLOA action area. To be
considered stable, C. dentata must meet the criteria required for stability of a short-lived perennid
(Service 19984). Since this species was addressed in the Makua Biologicad Opinion, the
gabilization actions as outlined in the Makua IP will be implemented to stabilize thistaxon. These
gtabilization measures will include: surveys for additiona occurrences, and if not found,
reintroduction of C. dentata into at least Sx management units outsde of any action areaas
designated for the Makua IP; collection and propagation of this taxon for genetic storage and
reintroduction into the wild; monitoring and management of known population units as identified in
the Makua | P; development and implementation of dug control at reintroduction Stes and e sewhere
where deemed necessary; and rat control around the reintroduced individuas and other population
units, if necessary (U.S. Army Garrison 2003).

Ongoing Conservation Actionsin the Action Area The Army has fenced dl the known individuals of
this species at Kahanahaki in MMR. Thisresulted in an observable increasein al sze-classes
(seedlings, juveniles, and mature plants) at the Ste. Weeding is occurring within the Kahanahaiki
management unit, with emphass on Clidemia hirta and monitoring for additiond thregts or changes
in the population. The Kawaiiki occurrence may benefit from congtruction of an exclosure for the
reintroduction of Stenogyne sherfii in KLOA. No other management actions have occurred for C.
dentata in KLOA (U. S. Army 2003a).
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Status of the Species - Cyrtandra subumbellata (Haiwale)

Species Description Cyrtandra subumbellata isamember of the Gesneriaceae (African violet
family). Itisashort-lived perennid shrub 2 to 3 m (6.6 to 10 ft) tall. The leaves are papery in
texture, oppositely arranged, circular to egg-shaped, 12 to 39 cm (4.7 to 15.4 in) long, and 3 to 19
cm (1.2to0 7.51n) wide. Thewhite flowersare 18to 20 mm (0.7 to 0.8 in) long and form dense
umbeliform cymes of 5 to 15 flowers. The white berriesare 1.0 to 1.5 cm (0.4 to 0.6 in) long and
ovoid shaped. It isdistinguished from other speciesin the genus by itsleaf shape and texture; the
number of flowers per clugter; and the length of bracts, flower sem, calyx lobes, flora tube, and
syles (Wagner et al. 1999).

Liging Status Cyrtandra subumbellata was federdly listed as endangered on October 10, 1996
(61 FR 53089) and State-listed as endangered in Hawaii a the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 19984). Critica habitat was designated for C.
subumbellata on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Cyrtandra subumbellata was known from the
Koolau Mountains of Oahu. Currently, C. subumbellata is known from three occurrencesin the
north and central Koolau Mountains (U.S. Army 2003a) with atota of approximeately 108
individuds two individuas from Kahana on Wakane trail, Sx individuals from the south
Kaukonahua drainage, and more than 100 individuas from the Punaluu Rim (U.S. Army 2003g;
HINHP Database 2002; K. Kaweo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm.
2003).

Ecology Cyrtandra subumbellata typicdly grows on moist, forested dopes or gulch bottoms
dominated by Metrosideros polymorpha wet forest or mixed M. polymor pha-Dicranopteris
linearis-Acacia koa wet forests between 345 and 790 m (1,132 and 2,591 ft) in elevation.
Associated native plant speciesinclude Boehmeria grandis, Broussaisia arguta, Dryopteris sp.,
and Machaerina sp. (HINHP Database 2001; Service 1998a; Wagner et al. 1999). Cyrtandra
subumbellata has been observed in fruit in September. Little else is known about its flowering
cycles, pollination vectors, seed digpersd agents, longevity, specific environmentd requirements, and
limiting factors (Service 1998a).

Threats The primary threats to Cyrtandra subumbellata are competition with non-native plant
gpecies such as Clidemia hirta, impacts from military activities, predation by rats, fire, and risk of
extinction from naturaly occurring events and/or reduced reproductive vigor due to the small number
of extant occurrences and individuals (HINHP Database 2001; Service 1998a; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Cyrtandra subumbellata.
This plan should dso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Non-native plant species should be controlled or removed in the vicinity of al
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known occurrences of C. subumbellata. The threats from fire need to be addressed, especidly on
State land at Kaukonahua and private land a Puu Ohulehule. The threat from rats should be
evauated at dl known occurrences of C. dentata. Rats should be contralled in the vicinity of dl
threatened occurrences using established and gpproved rodenticides. Rats should aso be controlled
across a broader landscape by using aerid dispersa of rodenticides, when this method is approved
(Service 19984).

Ongoing Consarvation Actions Cyrtandra subumbellata is being propagated at the Lyon
Arboretum and seeds are in storage a the Nationa Tropical Botanical Garden (Service 2002; U.S.
Army 20033). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Baseline

Status of the Speciesin the Action Area The six individuas from the south Kaukonahua drainage
are in the southeast corner of SBER action area from between 561 and 567 m (1840 and 1860 ft)
elevation (HINHP Database 2002; U.S. Army 2003a). They are located approximately 716 m
(2,349 ft) from the summit trail in rugged terrain. These individuals represent about six percent of
the total remaining individuas of this species. The occurrences a SBER are found within biologicaly
sgnificant areas that contain or are likely to contain occurrences of other federdly listed endangered
or candidate species (CEMML 2001). The occurrence from Punaluu Rim isthe only stable
population unit outside of any action areas, with greater than 50 mature and reproducing plants. The
remaining occurrences are small and widely dispersed (Service 1998a).

Threetsin the Action Area The threatsto Cyrtandra subumbellatain SBER include competition
from non-native plants, rats, fire, trampling from foot traffic (U.S. Army 20033).

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Cyrtandra subumbellata. This plan should include
broader landscape actions that are needed to sustain this plant. C. subumbellata will be sabilized
because three stable population units do not currently exist outside of SBER action area. To be
considered stable, C. subumbellata must meet the criteriarequired for stability of ashort-lived
perennia (Service 1998a).

Sabilization for C. subumbellata will indude the following actions. Non-native plants such as
Clidemia hirtawill be removed or controlled in the vicinity of al known occurrences of C.
subumbellata. Fenceswill be congtructed to protect this plant from trampling by foot traffic a al of
the occurrences where these threets are identified as sgnificant by the Oahu Implementation Team.
A fire management plan will be developed to protect al occurrences where fireis consdered to be a
ggnificant threat by the Oahu Implementation Team. Priority conservation actions will be gpplied to
occurrences with immeature plants (U.S. Army 20033).

Ongoing Consarvation Actionsin the Action Area The Service is currently not aware of any
conservation efforts for this gpeciesin the action aress.
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Status of the Species - Cyrtandra viridiflora (Haiwale)

Species Description Cyrtandra viridiflora isamember of the Gesneriaceae (African violet family).
It isashort-lived perennid shrub 0.5 to 2 m (1.6 to 6.6 ft) tall. The stems are branched and leaves
are sparse. Leaves are opposite, heart-shaped, 6 to 15 cm (2.4t05.9in) longand 3.5t0 7.5 cm
(1.4t03.0in) wide. Oneto five green flowers form open cymesthat originate from the leaf axils.
The fruit isawhite berry 1.3 cm (5.0in) long. Information on the seedsislacking. This speciesis
distinguished from othersin the genus by the leaves, which are thick, fleshy, heart- shaped, and
densdy hairy on both surfaces (Wagner et al. 1999).

Liding Status Cyrtandra viridiflora was federdly listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 1998a). Critica habitat was designated for C. viridiflora
on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtorically, Cyrtandra viridiflora was known from scattered
occurrences in the Koolau Mountains on the idand of Oahu. There are gpproximately nine
occurrences of C. viridiflora with atotd of 69 individuas found at: Kahuku Cabin (5 individuds),
Kawainui and Koloa (8), Opaeula and Helemano (45), Helemano (1), Kaukonahua-Waikaka oa
(1), Kaddea (6), Kauanui-Maakua Ridge (1), Magkua-Kaipapau Ridge (1), and Puu Kaaumakua
(1) (HINHP Database 2001). The occurrences are restricted to the northern Koolau Mountains
and range from Kawainui and Koloato Kadaea (HINHP Database 2001, K. Kawelo, U.S. Army,
pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). Cyrtandra viridiflora populations are
declining, and those that remain are small and widdy dispersed (U.S. Army 20033).

Ecology Cyrtandra viridiflora isusudly found on wind-blown ridge tops in cloud-covered wet
forest or shrubland at el evations between 443 and 867 m (1,453 and 2,844 ft). Associated native
plant species include Broussaisia arguta, Cheirodendron platyphyllum, Dicranopterislinearis,
Diplopterygium pinnatum, Dubautia sp., Freycinetia arborea, Hedyotis sp., llex anomala,
Machaerina sp., Melicope sp., Metrosideros polymor pha, Metrosideros rugosa, Psychotria sp.,
Syzygium sandwicensis, or Trematolobelia macrostachys (HINHP Database 2001; Wagner et
al. 1999). C. viridiflora has been observed in flower and fruit from May through November. Little
elseisknown about its flowering cycles, pollination vectors, seed dispersd agents, longevity, specific
environmenta requirements, and limiting factors (Service 19983).

Threats The mgor threatsto Cyrtandra viridiflora are habitat degradation or destruction by fera
pigs, impacts from military activities, predation by rats and dugs, competition with the non-native
plant species, and risk of extinction from naturally occurring stochastic events and/or reduced
reproductive vigor due to the smal number of remaining occurrences and individuas. The non-
native plant speciesthat threaten C. viridflora include such species as Clidemia hirta and Psidium
cattleilanum, which dter its habitat and competing with it for nutrients, light, and space. Thetypes
of stochastic events most likely to affect C. viridflora are landdides, hurricanes, or flooding
(HINHP Database 2001; Service 1998a; 61 FR 53089).
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Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Cyrtandra viridiflora.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Where feasible, fences should be constructed around the known occurrences
of C. viridiflora to reduce impacts from ferd pigs. In locations where fencing is not feasible dueto
topography or potential damage to sengitive summit habitats, pigs should be controlled or removed
from the broader landscape to dleviate impacts on native ecosystem and promote surviva of
naturadly germinating seedlingsof C. viridiflora. Non-native plants should be controlled or removed
inthe vicinity of al known occurrences of C. viridiflora. Rats are aseriousthreat to C. viridiflora,
and they should be contralled in the vicinity of dl known plant occurrences, using currently approved
rodenticides, and across the broader landscape using aerid dispersal of gpproved rodenticides
(Service 19984).

Ongoing Conservetion Actions Cyrtandra viridiflora isin genetic Storage a the Lyon Arboretum
(Service 2002). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Areas There are 60 individuas of Cyrtandra viridiflora from
five occurrences within KLOA and SBER on Oahu. At KLOA, there are 59 individuas from four
occurrences at Kahuku cabin (5), Kawainui and Koloa (8), Opaeula and Helemano (45), and
Helemano (1) (HINHP Database 2002; U. S. Army 2003, K. Kawelo, U.S. Army, pers. com.
2003; J. Lau, HINHP, pers. com. 2003). Theseindividuals represent approximately 85 percent of
the known individuds of this species. A sgnificant number of individuas occur directly dongside the
Koolau summit trail. At SBER, asingleindividud of C. viridiflora isknown from the vicinity of
south Kaukonahua-Waikakaoa in the southeast corner of the subinstallation (HINHP Database
2002; U.S. Army 2003a). Thisindividua represents gpproximately one percent of the total
remaining individuas of this species. It islocated in aremote location in rugged terrain. There are
no stable population units of greater than 50 mature and reproducing individuads of C. viridiflora
outsde the Army action areas (U.S. Army 20033). The occurrences a KLOA or SBER are within
biologicdly significant areas that ether contain or are likely to contain occurrences of other federaly
listed endangered and/or candidate species (CEMML 2001).

Threatsin the Action Areas Cyrtandra viridiflora is threatened by non-native plants, fera
ungulates, ras, fire, and trampling from foot traffic in both SBER and KLOA.

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the gtabilization and long-term conservation of Cyrtandra viridiflora. This plan should include
broader landscape actions that are needed to sustain this plant. Cyrtandra viridflora will be
Stabilized because three stable population units do not currently exist outside of the Army action
areas (KLOA and SBER) and because greater than 50 percent of the known remaining individuals
occur within Army action areas. To be considered stable, C. viridflora must meet the criteria
required for gability of a short-lived perennia (Service 1998a). Stabilization for C. viridiflora will
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include the following actions. Fences will be constructed to enclose and protect C. viridiflora
populations from fera pigs and from trampling by foot traffic, where these threets are identified as
sgnificant by the Oahu Implementation Team. Where fencing is not feasible due to topography, pigs
will be controlled or removed from the broader landscape required by C. viridiflora for naturd
germination, growth, and surviva of seedlings. The threet from fire will be managed to minimize the
potentia loss of occurrences of C. viridiflora by implementation of the WFMP. Non-ndtive plant
species, such as Clidemia hirta and Psidium cattleianum, and rats should be controlled or
removed from the vicinity of al known occurrences of C. viridiflora. The control of rats should
employ approved bait box methods and should support work that will lead to the gpprova of aerid
digpersal of rodenticides (U.S. Army 20033).

Ongoing Consarvation Actions in the Action Areas The Army has made collections from the plants
in the action areas and deposited them the Lyon Arboretum. This species benefits dramatically from
the Opaeula Watershed Protection Project fence, which surrounds nearly dl the known individuals
of this speciesin KLOA (CEMML 2001; U.S. Army 20033).

Status of the Species - Delissea subcordata (No Common Name)

Species Description Delissea subcordata is a short-lived perennid in the Campanulaceae
(bellflower family). It isashrub which rangesin height from 1to 3 m (3.5to 10 ft). Lesf blades
measure 12 to 30 cm (4.7 to 11.7 in) in length with toothed or cut leaf margins. Inflorescences
congs of 6 to 18 flowers, which are borne close to the ssem among the leaves. The coradllas are
white to green, curved, and measure 45 to 60 mm (1.8 to 2.4 in) long. The purple berriesrangein
length from 12 to16 mm (0.5to 0.6 in). Thisendemic Hawalian speciesis distinguished from others
in this genus by the shape and size of the leaves, the length of the calyx lobes and corolla, and the
glabrous anthers (Wagner et al. 1999).

Liging Status Delissea subcordata was federaly listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 1998g). Critica habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Although now very rare, Delissea subcordata has fared better
than mogt of the other speciesin the genus which are thought to be extinct. Higtoricdly, D.

subcor data was known from scattered occurrences in the Waianae and Koolau Mountains of
Oahu. Inthe Waianae Mountains, D. subcordata is il found throughout much of its historic range
but the number of individuas has decreased. For example, 29 individuas were documented in
Pahole Gulch in the late 1970s; however, only sx plants have been observed in this area recently.
Also, plants are absent from a number of |ocations throughout the Waianae range where they were
extant in the 1970s and 1980s. A colony of D. subcordata in north Ekahanui Gulch contained nine
mature or nearly mature plantsin 2000. It gppears that this population may have been descended
from asingle adult plant, snce this was the only extant occurrence within several square miles (U.S.
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Army 2003a). The most current information for D. subcordata indicates that there are 52 wild
plants remaining in 10 occurrences. Kaawa Gulch (2 individuds), Kaduaa (1), Huliwa (7), Ekahanui
(14), Pdawai (1), south Mohiakea Guich (1), East Paikea Gulch (6), Kahanahaiki (1), Keawapilau
(11), Kawaiu (2), and Pahole (6) (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP,
pers. comm. 2003; U.S. Army 20033).

Ecology Delissea subcordatatypicaly grows on north-facing gulch dopes, and sometimesin guich
bottoms in mixed mesic forests dominated by Diospyros sandwicens's, Metrosider os polymor pha,
and/or Acacia koa between 162 and 1,025 m (531 and 3,362 ft) elevation. Associated native plant
gpeciesinclude Alyxia oliviformis, Antidesma sp., Bobea sp., Chamaesyce multiformis,
Charpentiera obovata, Claoxylon sandwicense, Diospyros hillebrandii, Hedyotis acuminata,
Myrsine lanaiensis, Nestegis sandwicensis, Pisonia sp., Pouteria sandwicensis, Psychotria
hathewayi, Psydrax odorata, or Streblus pendulinus (HINHP Database 2001; Service 1998a).

Flowering and fruiting has been documented a various times of the year, with most flowering
recorded from February through June, and fruiting from June through August. Aswith other
Delissea species with their long tubular flowers, this species is thought to have been pollinated by
nectar-feeding birds. The purple berriesof D. subcordata are indicative of seed dispersa by
fruit-eating birds. Delissea subcordata is capable of sdf-pallination, as evidenced by the
production of viable seeds by isolated plants. The longevity of the plantsis unknown; individuds
presumably lives for lessthan 10 yearslike other taxa of its Sze in the genus Delissea and in the
closdy-relaed genus Cyanea. Other Delissea species or relatives of Delissea that may occur near
D. subcordata in the Waianae Mountains are: D. sinuata, Cyanea grimesiana ssp. grimesiana,
C. grimesiana ssp. obatae, C. superba ssp. superba, C. angustifolia, C. membranacea, C.
calycina, C. longiflora, and four species of Clermontia, C. persicifolia, C. kakeana, C.
oblongifolia, and C. fauriel. Delissea species and its relaives may be found growing together, yet
to date there is no good evidence of hybridization occurring between species of Delissea or between
aDdlissea and a Delissea relative. Consequently, concerns are minima with respect to the
possihility of inadvertently alowing unnaturd hybridization to occur through the outplanting of D.
subcordata (U.S. Army 20033).

Threats The primary thrests to Delissea subcordatainclude loss of habitat and degradation of the
remaining habitat by non-native plants and animas. The non-native plants such as Blechnum
appendiculatum, Clidemia hirta, Grevillea robusta, Lantana camara, Melinus minutiflora,
Oplismenus hirtellus, Passiflora suberosa, Pimenta dioica, Psidium cattleianum, Schinus
terebinthifolius, Syzygium cumini, and Toona ciliata threaten the species by dtering its habitat
and competing with it for nutrients, light, and space. Ferd pigs can impact this species by consuming
the plant or its fruits and by rooting in the soil, which may up root plants and degrade habitat by
opening it up for invasion by non-native plants. Fera goats are destructive browsers and can
consume the plant, trample on it, or generdly degrade the habitat. Rats aso pose athrest to this
gpecies due to consumption of plant parts and fruits. Non-native dugs and snails aso threaten the
species by feeding on its leaves, stems, and seedlings (HINHP Database 2001; Service 1998a; U.S.
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Army 2003a; 61 FR 53089). The long-billed, nectar-feeding native Hawaiian birds that are thought
to have pollinated Delissea subcordata have been amost extirpated from the Waianae Mountains.
Although the species is capable of sdlf-pollination, the loss of its normd pallinating vectorsislikey to
result in decreased genetic variability within occurrences over successve generations. The smdll
number of individuds of D. subcordata that remain could potentidly lead to inbreeding depression
(HINHP Database 2001; Service 1998a; U.S. Army 2003a; 61 FR 53089). Congtruction has also
played arolein the decline of this species. In the 1980s road congtruction in the Kuaokala Forest
Resarve resulted in the loss of a colony of Delissea subcordata plants. Other colonies of plants
were last seen in the 1980s near a mgjor road between Pahole Natural Area Reserve and the
Kuaokala area (HINHP Database 2001; Service 1998a; U.S. Army 2003a; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Delissea subcordata. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout its range. Based on the recovery plan for this species the following conservation needs
have been identified. One of the most important conservation actions for this species is the control
or remova of ungulates from dl occupied sites and from the broader landscape to diminate the
congtant threat posed by ferd goats and pigs. The mogt effective method to accomplish thistask is
to congtruct and maintain fenced exclosures around the known occurrences of this plant (Service
19984). Occurrences that have only afew remaining individuals should be fenced immediately. If
inbreeding depression in these occurrencesiis indicated, experiments on the ramifications of mixing
the species various stocks should be conducted (U.S. Army 2003a). Specific efforts should be
made to remove non-native plants from the vicinity of al known occurrences and from the broader
landscape, especidly for occurrences that have only afew remaining individuds. In addition, rats
should aso be controlled in the vicinity of al known occurrence and across the broader |andscape to
enhance the long-term viability of these occurrences (Service 1998a).

Ongoing Conservation Actions. Four individuas were outplanted in afenced exclosure in Kauaa
Gulch in Honouliuli Preserve in November 1994. Three survive, with two producing flowers and
fruit; however, no recruitment has been observed. Invasive plant control and seed collection is
ongoing for these occurrences. Since the publication of the recovery planin 1998, the Army
augmented the occurrences at Kahanahaki with 29 plants and reintroduced 20 plants a Three
Points in west Makdeha, and 43 plantsin Pdawa Gulch in the Honouliuli Preserve. The
Kahanahaiki occurrences are fenced, invasive plants are being controlled, and fruits are being
collected. This speciesis being cultivated by Lyon Arboretum and the Army’s baseyard. The
Nationd Tropica Botanica Garden, Waimea Arboretum, and Lyon Arboretum have seedsin
gorage or aliving collection of thisplant. The Army has built smal fence around the northern
portion of the Ekahanui population. A larger fenceis planned to protect al the occurrences. The
Pdawai occurrences will aso be fenced, and seeds have been collected from the Kapuna,
Keawapilau, and Pahole occurrences by Department of Land and Natura Resources (K. Kawelo,
U.S. Army, pers. comm. 2003; Service 1998a; Service 2002; U.S. Army, in litt. 2003). The
Sarviceis currently not aware of any other conservation efforts for this species.
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Environmental Basdine

Status of the Speciesin the Action Area All remaining occurrences of Delissea subcordata occur
only in the Waianae Mountains. Approximately 13 percent (7 individuas) of the known wild
individuas of this species are found within SBMR action area a south Mohiakea Gulch (1) and east
Pdikea Gulich (6). Thirty-eight percent (20 individuas) of the total known individuas of this species
are found within the MMR action area (J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S.
Army, pers. comm. 2003; U.S. Army 2003a). Currently, there are no population units outside of
the action areas consdered to be stable, with more than 50 mature and reproducing plants (U.S.
Army 2003a).

Threetsin the Action Area The mgjor threats to Delissea subcor data within the action areainclude
potentid fire from military actions, competition with non-native plant species, and detrimentd
impacts from ferd ungulates and rats. There is aso the potentia for a direct impact from munitions
due to astray round landing outside of the impact area (U.S. Army 2003a).

Conservation Needs in the Action Area This taxon must be stabilized because no stable populations
exig outside of the Army action area. To be considered stable, Delissea subcordata must meet the
criteriarequired for stability of ashort-lived perennid (Service 19983). The sabilization plan for this
taxon from the Makua IP must be implemented to achieve three stable population units. Stabilization
measuresinclude: reintroduction of D. subcordata into a least one management unit outside of any
action areq, as designated for the Makua I P, collection and propagation of this taxon for genetic
gorage and reintroduction into the wild, monitoring and management of known population units as
identified in the Makua I P, surveys for additiond population unitsin suitable habitat, development
and implementation of dug control at reintroduction Sites and elsewhere where deemed necessary,
rat control around the reintroduced individuas and other population units, if necessary, development
of fire management plans for population units outsde of MMR and SBMR action aress, and
implementation of the WFMP (U.S. Army Garrison 2003, U.S. Army 2003b).

Ongoing Conservation Actionsin Action Area A two-acre ungulate-proof fence was constructed
around the occurrences in south Mohiakea Gulch and invasive plant control isongoing. Seeds have
been collected from the south Mohiakea Gulch occurrences but not the Palikea occurrences (U.S.
Army, in litt. 2003). The Serviceis currently not aware of any other conservation efforts for this
gpeciesin the action aress.

Status of the Species - Diellia falcata (No Common Name)

Species Description Diellia falcatais ashort-lived perennia fern in the Polypodiaceae (polypody
family). It growsfromarhizome1lto5cm (04to2in)longand 0.5to 2cm (0.2t0 0.8in) in
diameter, which is covered with small black or maroon scales. This speciesis distinguished from
othersin the genus by the color and texture of its leaf stak, the venation pattern of its fronds, the
color of its scales, its rounded and reduced lower pinnae (leaflets), and its separate sori (pore
clusters) arranged on margina projections. Didliais endemic to Hawali and includes Sx species dl
that may have originated from a single common ancestor (Pamer 2003).
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Liding Status Diellia fal cata was federaly listed as endangered on October 29, 1991 (56 FR
55770) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998b). Critica habitat was designated for this species on Oahu
on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Diellia fal cata was known from amost the entire
length of the Waianae Mountains, from Manini Gulch to Paehua lki, as well as from the Koolau
Mountains of Oahu, from Kaipapau Vdley to AieaGulch. Currently, D. falcataislocaly common
in the Waianae Range, but it is probably extirpated from the Koolau Range. There are 21 known
occurrences of D. falcata on Oahu, totaling between 2,050 and 2,290 individuals. These
occurrences include East Makaeha (4 individuas), Waianae Kai (more than 100), Makaha (24),
Kamaileunu Ridge (3), Waidi Gulich (50), Ekahanui Gulch (84 to 94), Huliwa Gulch (200 to 300
plants), south Kauaa Gulch (1), Nanakuli/Lualude Ridge (10), Pdawa Gulch (more than 1,000),
Napepe auoleo Gulch (200 to 300), Pudii Gulch (30 to 40), Mohiakea Gulch (5), Puu Kumakaii
region (6), Puu Kaena (50), Pdikea Gulch (10), Kahanahaiki Valey (200), Pahole Gulch (20 to
30), Kapuna Gulch (40), Ohikilolo (12), and Manini Gulch (1)). Diellia falcataisthe only member
of this genus that seems to be maintaining viable populations (U.S. Army 2003a; Pamer 2003;
Service 1998b; Wagner 1952).

Ecology Diellia falcataisaterrestrid fern which typicaly growsin deegp shade or open understory
on moderate to moderately steep dopes and gulch bottomsin diverse mesic or dryland forest, often
inloamy soil, between 224 and 953 m (735 and 3,126 ft) elevation. Associated native species
indude Acacia koa, Alyxia oliviformis, Antidesma sp., Asplenium kaulfussii, Carex meyenii,
Charpentiera sp., Claoxylon sandwicense, Coprosma foliosa, Diospyros hillebrandii,
Diplazium sandwichianum, Doodia kunthiana, Dryopteris unidentata, Elaeocarpus bifidus,
Freycinetia arborea, Hedyotis terminalis, Hibiscus sp., Melicope sp., Metrosideros
polymorpha, Myrsine lanaiensis, Nephrol epis exaltata, Nestegis sandwicensis, Nothocestrum
sp., Pipturus sp., Pisonia sandwicensis, Pouteria sandwicensis, Psychotria sp., Psydrax
odorata, Sapindus ocahuensis, Selaginella arbuscula, Sophora chrysophylla, or Xylosma sp.
(HINHP Database 2001). Diellia falcata has been observed with fronds bearing sori (Spores)
year-round, and it will hybridizewith D. unisora. Little eseis known about its reproduction,
longevity, specific environmenta requirements, and limiting factors (Service 1998D).

Threats The mgor threatsto Diellia falcatainclude loss of habitat and degradation of the remaining
habitat by non-native plant and animals. Non-native plants that compete with the fern for light,

gpace, and nutrients include Aleurites moluccana, Ageratina riparia, Blechnum appendiculatum,
Christella parasitica, Clidemia hirta, Grevillea robusta, Heliocarpus popayanensis, Kalanchoe
pinnata, Lantana camara, Melinus minutiflora, Paspalum conjugatum, Passiflora ligularis,
Passiflora suberosa, Pimenta dioica, Psidium cattleianum, Psidium guajava, Rubus argutus,
Schefflera actinophylla, Schinus terebinthifolius, Syzygium cumini, and Toona ciliata. Fera
pigs consume al parts of the fern or root up soil, which degrades the habitat. Ferd goats are
destructive browsers and can consume the entire plant in conjunction with trampling and generd
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habitat destruction. The two-spotted leafhopper (Sophonia rufofascia) is dso a potentid threat
(HINHP Database 2001; Service 1998b; 56 FR 55770).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Diellia falcata. Thisplan
should aso include broader |andscape actions that are needed for the recovery of this plant
throughout its range. The recovery plan for this species identifies mgor conservation actions.
Where feasble, al known occurrences should be fenced, especidly those that have only afew
remaining individuas. Non-native plants should be removed from the vicinity of al known
occurrences. A coordinated fire protection plan needs to be developed and implemented for
endangered plants on State Natural Area Reserves (Pahole), private (Honouliuli Preserve), and on
Federd (MMR) lands. The two-spotted |eafhopper is a potentid threet to Diellia falcata, and
should be investigated. Taxonomic research is needed to determine the relationship and genetic
diginctivenessof D. falcata and D. unisora, and which occurrences are hybridizing. To prevent
extinction of this gpecies, ex situ propagation should be initiated. Propagation materia should be
collected immediately from al extant occurrences (Service 1998b).

Ongoing Consarvation Actions The Army has congructed a fence around the individudsin
Kahanahaiki. Fencing and weeding of ferd pigsin the Pahole drainage was completed by Hawaii’' s
Divison of Forestry and Wildlife in July 1997. Weeding of non-native plant speciesin the
surrounding areas continues. Individuals of this speciesin Pdawa Gulch have been protected from
ungulates by afenced exclosure by The Nature Conservancy of Hawaii (Service 1998b). Spores
and or tissues from this species are currently stored at the National Tropical Botanica Garden and
Lyon Arboretum (Service 2002).

Environmental Baseline

Satus of the Speciesin the Action Area Four percent (71 individuas) of the known individuals of
Diellia falcata are found within the SBMR action area (U.S. Army 2003a). Thisfernisfound in
most of the Waianae Mountains drainages in SBMR, both north and south of Kolekole Pass. There
are four occurrencesin SBMR action area Mohiakea Gulch (5 individuds), the Puu Kumakdlii
region (6), Puu Kaena (50), and Paikea Gulch (10). More than three stable population units of
greater than 50 mature and reproducing Diellia fal cata exist outsde of the SBMR action area.
Thirteen percent (273 to 283 individuals) of the tota known individuals of this species are found
within the MMR action area (HINHP Database 2001; J. Lau, HINHP, pers. comm. 2003; Service
1998b; U.S. Army 20033). More than three stable population units of greater than 50 mature,
reproducing individuas are found outside the action area (U.S. Army 20033).

Thresatsin the Action Area The mgor threats to Diellia fal cata within the action areainclude fire
from military actions, competition with non-native plant species and detrimental impacts from ferad
ungulates and the two spotted leafhopper. Thereis aso the potentia for a direct impact from
munitions due to a stray round landing outside of the impact area.




Colond David L. Anderson 91

Conservation Needsin the Action Area Diellia fal cata does not require stabilization because 50
percent of the known individuals do not occur in the Army action areas, and there are at least three
stable population units of greater than 50 mature, reproducing individuals outsde of the Army action
aeas. The Oahu Implementation Team will consider species-pecific management actions such as
collection for genetic sorage. This species may benefit from habitat level management for other
endangered speciesin MMR and SBMR.

Ongoing Consarvation Actionsin Action Area The Army is currently not conducting specific actions
for this species within the action area (U.S. Army 2003a).

Status of the Species - Eugenia koolauensis (Nioi)

Species Description Eugenia koolauensisisalong-lived perennid in the Myrtacese (myrtle
family). Thisspeciesisaamdl tree or shrub between 2 to 7 m (7 to 23 ft) tall with branch tips
covered with dense brown hairs. The solitary or paired white flowers originate from the leaf axils.
The petals are egg-shaped or dliptic in shape, and 4 to 8 mm (0.2t0 0.3in) long. The ydlow to red
berries are ovoid-shaped and 0.8 to 2.0 cm (0.3t0 0.8 in) long. Eugenia koolauensis is one of
two speciesin the genus that are native to Hawaii. It differs from the other speciesin having leaves
that are densdly hairy on the lower surface and leaf margins that curve under the leaves. Eugenia
koolauensisis known to intergrade with E. reinwardtiana in the northern Koolau Mountains and
probably derived from this close relative (Wagner et al. 1999).

Liding Status Eugenia koolauensis was federdly listed as endangered on March 28, 1994 (59 FR
14482) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 19984). Critica habitat was designated for this species on Oahu on
June 17, 2003 (68 FR 35950) and Molokai on March 18, 2003 (68 FR 12982).

Higtoric and Current Didtribution Eugenia koolauensis was historically known from Moloka and
from Oahu at Kaipagpau Vdley, Hanaimoa and Kahawainui Gulches, and agully southeast of
Kahuku. Eugenia koolauensis may have been extirpated from Moloka as aresult of the pineapple
industry. Currently, there are 172 known individuas remaining; most occur in the northern Koolau
Mountains and one digunct occurrenceisin the vicinity of Papdi Loop tral. Locations of
occurrences include: Drum Road (1 individud), Hanaimoa (3), Pdikea Gulch (2), Pahipahidua (30),
Oio (50), Kaunaa (59), Aimuu (1), and Ka€eeiki (25) (HINHP Database 2001; K. Kawelo, pers
comm, 2003; J. Lau, pers. com. 2003; Service 1996, 1998a, 1999b). Eugenia koolauensis
occurrences are smdl, in decline, and are widely dispersed. There are seedlings and juveniles found
at some occurrences (HINHP Database 2001; Service 1998a; U. S. Army 20033a).

Ecology Eugenia koolauensisisfound in dry gulches and on gentle to steep dopes or ridgesin
mesic or dry forests dominated by Metrosideros polymor pha or Diospyros sp. from 57 to 437 m
(187 to 1,433 ft) in devation. Other associated native plant speciesinclude Alyxia oliviformis,
Bobea elatior, Carex meyenii, Dicranopterislinearis, Leptecophylla tameiameiae, Myrsine
lessertiana, Nestegis sandwicensis, Pittosporum glabrum, Pleomele halapepe, Pouteria
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sandwicensis, Psydrax odorata, or Rauvolfia sandwicensis (HINHP Database 2001; Service
1998a). Plants have been observed in flower from February to December. Little seis known
about its flowering cycles, pollination vectors, seed dispersa agents, longevity, specific
environmenta requirements, and limiting factors (Servicel9984). The one digunct occurrence of E.
koolauensis in the southeastern Koolau Mountains may have unique environmenta adaptations
(U.S. Army 20033).

Threats The mgor thregts to Eugenia koolauensis include loss of habitat and degradation of the
remaining habitat by non-native plants and fera pigs. The non-native plants such as Acacia
confusa, Aleurites moluccana, Araucaria columnaris, Ardisia elliptica, Casuarina
equisetifolia, Clidemia hirta, Cordyline fruticosa, Eucalyptus sp., Grevillea robusta, Hyptis
pectinata, Lantana camara, Melia azedarach, Oplismenus hirtellus, Panicum maximum,
Passiflora laurifolia, Passiflora suberosa, Psidium cattleianum, Schinus terebinthifolius,
Syzygium cumini, and Toona ciliata compete with E. koolauensis for nutrients, light, and space.
Fera pigs can impact plants of this species by consuming fruits and other plant parts, or by rooting
and trampling, which degrades the habitat (HINHP Database 2001; 59 FR 14482). Trampling from
foot traffic is aso athreat, and one occurrence is threatened by disturbance from anillega
motorbike track. E. koolauensis occurrences are declining, and those that remain are small, widdy
dispersed, and have alimited gene pool, which puts the species at risk of extinction from naturaly
occurring events and/or lack of reproductive vigor (HINHP Database 2001; 59 FR 14482).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Eugenia koolauensis.
This plan should dso include broader landscape actions that are needed for the recovery of this plant
throughout its range. The recovery plan for this species identifies important conservation actions.
Fenced exclosures should be constructed around the known occurrences of E. koolauensisto
reduce impacts from ferd pigs. Pigs should be controlled or removed from these areas and in the
broader landscape to dleviate their impact on native ecosystems.  Specific efforts should be made to
immediatdy fence and protect occurrences that have only afew remaining individuds, if feasble. All
occurrences should be weeded, especidly those with only afew remaining individuas, if feasible
(Service 19984).

Ongoing Conservetion Actions The Waimea Arboretum has seeds of Eugenia koolauensis. It has
been successfully propagated at Waimea Arboretum and there is a single plant located at the
Honolulu Botanical Garden (Service 1998a; Service 2002). The Service is currently not aware of
any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Area Ninety-six percent (165 individuas) of the known
individuds of Eugenia koolauensis are found at five occurrences within the KTA action area (U.S.
Army 2003a). These occurrences are at Pahipahialua (30 individuds), Oio (50), Kaunaa (59),
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Aimuu (1), and Kadeki (25). There are no stable population units with greeter than 25 E.
koolauensis outside the KTA action area (HINHP Database 2001; K. Kawelo, pers comm, 2003;
J. Lau, pers. com. 2003; Service 1996, 1998a, 1999b; U. S. Army 2003a).

Threetsin the Action Area The mgjor threats to Eugenia koolauensis in the action area include fire,
trampling from foot maneuvers, competition with non-native plant species, disturbance from motor
bikes, and habitat degradation by fera pigs (U.S. Army 20033).

Conservation Needsin the Action Area A sabilization plan will be developed and implemented for
the gtabilization and long-term conservation of Eugenia koolauensis. This plan should include
broader landscape actions that are needed to sustain this plant. E. koolauensis requires sabilization
because three stable population units of greater than 25 mature, reproducing individuas each do not
exis outsde of KTA, and because greater than 50 percent of the known remaining individua s occur
within KTA action area. Sabilization for E. koolauensis will indude the following actions. The one
digunct occurrenceis in the southeastern Koolau Mountains must be a high priority for protection
because of the potential for environmenta adaptations unique to that occurrence. The Army will
control competing non-native plant species (including Schinus terebinthifolius, Psidium
cattletanum, Clidemia hirta, Ardisia dliptica, and Lantana camara) and monitor for new
introductions of non-native plants species. Occurrences of E. koolauensis that have only afew
remaining individuas (Papdi Loop trail with oneindividud and Hanaimoa with three individuas)
should be given priority. The Army will provide protection from fire as outlined in the WFMP (U.S.
Army 2003b). The Army will congtruct exclosures to protect occurrences againg fera pigsand
from military foot traffic where these threats are identified as significant by the Oahu Implementation
Team. Where exclosures are not feasible due to topography, other means of ungulate control will be
employed. Full genetic representation of E. koolauensis will be collected for ex situ propagation
and dl occurrences within the action area will be monitored. The Army aso will survey for
additiona occurrences in suitable habitat and coordinate the education of motocross users and the
enforcement of regulations between the Army, Hawaii’ s Divison of Forestry and Wildlife, and lessee
(U.S. Army 20033).

Ongoing Consarvation Actionsin Action Area The Serviceis currently not aware of other
conservation efforts for this speciesin the action area.

Status of the Species - Flueggea neowawraea (M ehamehame)

Species Description Flueggea neowawraea is along-lived perennid in the Euphorbiacese (Sourge
family). Itisalarge dioecioustree up to 30 m (100 ft) tal with white oblong pores covering its
scaly, pale brown bark. The leaves are 4 tol4 cm (1.6 to 5.5 in) long, and are arranged dternately
adong thegems. Theflowersof anindividud plant are usudly dl femde or dl mae and are bornein
axillary clugters of two to six. Thefruits are globose, measure 3to 6 mm (0.12t0 0.24 in) in
diameter, arejuicy, usualy contain Sx seeds, and are reddish brown to black whenripe. This
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gpeciesis the only member of the genus found in Hawaii and can be digtinguished from similar
Hawaiian speciesin the family by its hairless, whitish lower leaf surfaces and round fruits (Wagner et
al 1999; Service 1999b).

Liding Status Flueggea neowawraea was federaly listed as endangered on November 11, 1994
(59 FR 56333) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1999 (Service 1999b). Critical habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950), Maui on May 14, 2003 (68 FR 25934), Molokai on
March 18, 2003 (68 FR 12982), Kauai on February 27, 2003 (68 FR 9116), and Hawaii on July
2, 2003 (68 FR 39624).

Higtoric and Current Didribution Higoricdly, Flueggea neowawr aea was known from Oahu,
Kaua, Maui, Molokai, and theidand of Hawaii. The remaining living trees and the dead remains of
F. neowawr aea indicate that the species was formerly not uncommon in at least some parts of the
Hawaiian Idands. The recorded history of F. neowawraea is rdaively short for a native Hawaiian
tree, asit was not discovered until 1912. Reports of the speciesin the first hadf of the 1900s indicate
that it had aready been declining in numbers and hedlth for a consderable time prior to its discovery.
There were many reports of large mature trees, portions of which were aready long dead; and there
were no reports of younger trees and immature plants. The only record of immeature plantsto deteis
the report of apair of plantsin Pahole Gulch in the 1970s. One plant was reportedly atree 6.1 m
(20 ft) tal, with amain trunk measuring 5.1 cm (2 in) in diameter; and the other plant a sgpling about
1.5 m (5ft) tal with atrunk measuring 2.5 cm (1 in) in diameter. Currently, it is known from Kaua,
Oahu, Maui, and Hawaii. Only two trees are known to persst on the southern flank of Haleskaa,
East Maui. Fiveto seven trees are known on theidand of Hawali. The speciesis most common on
Kaua where an estimated 58 to 78 trees are known. On Oahu, atotal of 34 trees are known to
survive in ten occurrences: Mikilua (1 individud), north Kduaa (1), Kauhiuhi (1), Haona (2),
Makaha/Waianae Kai (5), Makaeha (10), Ohikilolo (3), Kahanahaiki to Kapuna (6), Palikea Gulch
a Mt. KadaNAR (4), and in north Mokiakea Gulch (1) (U.S. Army 2003g; J. Lau, HINHP, pers.
comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003). The decline of F. neowawraea has
undoubtedly been greatly accelerated by the introduction of the black twig borer in 1961. Of the
individuas dive 20 years ago, more than half are now dead (J. Lau, HINHP, pers. comm. 2000;
Nagata 1980).

Ecology Flueggea neowawraea occurs on gulch dopes, ridge crests, or near streamsin dry or
mesic forest at elevations of 323 to 1,006 m (1,059 to 3,300 ft). The species was formerly more
common in the dry forest than today, as evidenced by numerous old logs and standing dead trunks.
Most trees occur either in gulch bottoms or on north facing lower to mid-gulch dopes. Associated
native plant gpecies include Alyxia oliviformis, Antidesma platyphyllum, Antidesma pulvinatum,
Bobea sp., Chamaesyce herbstii, Chamaesyce multiformis, Charpentiera sp., Claoxylon
sandwicensis, Diospyros hillebrandii, Diospyros sandwicense, Erythrina sandwicensis,
Hedyotis terminalis, Hibiscus arnottianus, Metrosider os polymorpha, Morinda trimera,
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Myoporum sandwicense, Myrsine sp., Nestegis sandwicensis, Pipturus albidus, Pisonia
sandwicensis, Pisonia umbellifera, Pittosporum sp., Pleomele sp.,Psydrax odorata, Pteralyxia
sp., Rauvolfia sandwicensis, Sapindus oahuensis, and Sreblus pendulina (HINHP Database
2001; Wagner et al 1999). According to the literature on F. neowawr aea, the speciesis
dioecious, bearing either dl mae flowers or dl femde flowers. However, the species gpparently is
not completely dioecious, as a cultivated plant isolated from others has been observed to produce
viable seeds. Howering occurs over abrief period sometime in the late summer through the fall.
The timing of the flowering in agiven areais apparently dependent on the ared's weether patterns
and the digribution of rainfal in the particular year. The flowering of the different treesin agiven
areaisnormaly well synchronized. The pallination biology of F. neowawraea has not been studied,
but insects presumably pollinate the small, inconspicuous flowers. The species juicy fruits are
suggestive of seed dispersd by fruit-eating birds. Littleis known of F. neowawraea's growth rate
and age of maturation in the wild. In cultivation, however, the species grows rapidly and matures
early. Within three years of germination, an individua can attain aheight of over 2 m (6.6 ft) and be
mature enough to flower and fruit (J. Lau, HINHP, pers. comm. 2000). F. neowawraea are often
the most massive treesin the forests in which they are found. Many of the remaining live trees are
partialy dead, with astrip or strips of bark extending up the trunks to crowns that have died back.
The remaining living branches are often rlaivey hedthy. For this species, dying back may be a
means of coping with environmental stresses. F. neowawr aea's wood is very hard and lasts along
time after the death of thetree. It rotsin avery distinctive fashion, and as aresult, the decayed
trunks and limbs of the species are readily identified. Old logs on the ground and pieces of wood in
gulch bottoms and streambeds document the former occurrence of the species throughout the
Waianae Mountains (U.S. Army 2003a; J. Lau, HINHP, pers. comm. 2000).

Threats The primary thregt to the continued existence of Flueggea neowawraea isthe black twig
borer that has affected al known F. neowawraea plants. The black twig borer burrows into the
branches and introduces a pathogenic fungus. The end result is severe pruning of the host that often
kills branches or the whole plant. All known plants of this species suffer dight to severe defoliation
and reduced vigor due to the infestation of this non-native insect. The Chinese rose beetle dso
defoliates portion of the plant and could result in death once the tree is wesakened by other threets.
Other mgjor threats to F. neowawr aea include loss of habitat and degradation of the remaining
habitat by non-native plants and animals. Non-native plants such as Ageratina riparia, Aleurites
moluccana, Blechnum appendiculatum, Clidemia hirta, Ficus macrophylla, Ficus microcarpa,
Grevillea robusta, Kalanchoe pinnata, Lantana camara, Melinis minutiflora, Paspalum
conjugatum, Passiflora suberosa, Psidium spp., Rivina sp., Schinus terebinthifolius, Syzygium
cumini, and Toona ciliatathreaten F. neowawr aea by dtering its habitat and competing with it for
nutrients, light, and space. Ferd pigs can impact this species by consuming fruits and other plant
parts or by rooting the soil which degrades the habitat. Feral goats are destructive browsers and
can consume seedlings and cause genera habitat destruction. Rats aso pose athreet to this species
due to consumption of plant parts and fruits. Fireisaso athreat to thistree. Findly, the smal
population size with its limited gene pool and depressed reproductive vigor, compounded by a
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requirement for cross-pollination because the species is dioecious make this species extremey
vulnerable to inbreeding depression and destruction due to the occurrence of a catastrophic event
(HINHP Database 2001; Service 1999b).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Flueggea neowawr aea.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies important conservetion needs. The
black twig borer has been identified as the single most important thregt to the continued surviva of
F. neowawraea. A number of parastoids have been introduced to control the beetle, though none
of them have become established. Further research on biologica control of the beetle will need to
proceed cautioudy as there are a number of rare native scolytids in Hawaii which are closely related
to the black twig borer. If successful, the experimental insecticide treatment to control the black
twig borer on an individua at MMR could be applied to other occurrences. Since most occurrences
of F. neowawraea have only one or two remaining individuds, efforts should be made immediately
to fence and protect these trees to reduce impacts from feral and wild ungulates. Subsequent

control or remova of ungulates from these areas will dleviate their impact on native ecosystems.
Non-native plants should be controlled in the vicinity of al known occurrences of F. neowawr aea.
To prevent extinction of this species, better ex situ propagation methods should continue to be
explored. When an ex situ method is devel oped, materid should be collected from as many
individuas as posshle. Outplanting to enhance the remaining wild occurrences can begin when
adequate propagated materid is available and the in situ populations have been protected from
ungulates. New occurrences can be established within the historic range of F. neowawraea. Since
individud treesof F. neowawraea bear only mae or femae flowers, the flowers must be cross-
pollinated from a different tree to produce viable seed. Most occurrences of F. neowawraea have
only one or two remaining individuas, so specific efforts should be made, when practicable, to hand-
pollinate isolated occurrences. Coordinated fire protection for endangered plant species should be
ingtigated on State Natural Area Reserves where occurrences of F. neowawraea occur, such as
Mt. Kaala and Pahole on Oahu, and Manuka on Hawaii. A fire protection plan is dso warranted
for endangered plants on the Lududel Naval Magazine, where five occurrences are found (U.S.
Army 2003a; Service 1999h).

Ongoing Conservetion Actions One of the plants located on the Navy's Lualualei Naval Reservation
has been fenced for protection from ungulates and a program of non-native plant remova within the
excosureisongoing. A long-range management plan for the Honouliuli Preserve prescribes actions
for non-native plant management, ungulate control, fire control, smal mamma control, rare species
recovery, and native habitat restoration. These actions are expected to benefit F. neowawraea on
the Preserve. The Nationd Tropica Botanical Garden, Lyon Arboretum, and U.S. Army have
seedsin storage. It has been successfully cultivated by the U.S. Army, Hawaii’ s Division of

Forestry and Wildlife, and Lyon Arboretum. Tissues have been collected from the west Makaeha,
north Kauaa, and Kauhiuhi occurrences for micropropagation at Lyon Arboretum (Service 1999b;
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Service 2002; U.S. Army, in litt. 2003). The Serviceis currently not aware of any other
conservation efforts for this pecies.

Environmental Baseline

Status of the Speciesin the Action Area. Approximately five percent (five individuas) of the known
individuds of Flueggea neowawraea are found within the SBMR action area (U.S. Army 2003g;
68 FR 35950). Two occurrences within SBMR are the western fork of Palikea Gulch at Mt. Kadla
Naturd Area Reserve (4 individuals) and in north Mokiakea Gulch (1). Occurrences within the
MMR action area are: Ohikilolo (3 individuas) and Kahanahaiki to Kapuna (6) (U.S. Army 2003a).
Currently, there are no population units outside of the action areas consdered to be stable, with
more than 50 mature and reproducing plants (U.S. Army 2003a).

Threetsin the Action Area The mgjor threats to Flueggea neowawr aea within the action area
include fire, competition with non-native plant species, and detrimenta impacts from the black twig
borer, the Chinese rose beetle, and fera ungulates. There is dso the potentid for a direct impact
from munitions due to a stray round landing outside of the impact area (U.S. Army 20033).

Conservation Needsin the Action Area Flueggea neowawr aea requires stabilization because three
stable population units of greater than 50 mature, reproducing individuas each do not exist outside
of any of the Army action areas. Since this species was addressed in the Makua Biologicd Opinion,
the stabilization actions as outlined in the Makua IP will be implemented to stabilize this taxon.

These gahilization measures will include: propageting F. neowawr aea for genetic storage and
reintroduction purposes, monitoring known occurrences, surveying for additiona occurrencesin
suitable habitat, research on control of the black twig borer and the Chinese rose beetle, attempting
to hand-pollinate the Makua and Hueggea Gulch femaes to increase the number of fertile fruit
produced, continuing to collect propagation materia from F. neowawraea occurrences to build-up
ex situ representation, control of invasive plants surrounding population units dated for management,
and continuing to control goats where they impact these trees (U.S. Army Garrison 2003; Service
1999a; U.S. Army 2003a).

Ongoing Consarvation Actionsin Action Area A mature plant located in Kahanahaiki Gulch was
experimentdly treated by the Army with an insecticide to control the black twig borer. In addition,
one mature individua is within Kahanahaki Gulch fenced area. Tissue has been collected by the
Army from the Mohiakea Gulch occurrences for micropropagation at Lyon Arboretum. The Army
has aso experimented with genetic sorage methods. Severd air-layers have been successfully
produced at the Army's greenhouse in Wahiawa (U.S. Army, in litt. 2003). The Serviceis
currently not aware of any other conservation efforts for this speciesin the action aress.

Status of the Species - Gardenia mannii (Nanu)

Species Description Gardenia mannii, isashort-lived perennid in the Rubiaceae (coffee family).
This speciesisatree 5to 15 m (16 to 50 ft) tall with lance-shaped leaves, 6 to 27 cm (2.4 to 11 in)
long, and 3.51t0 10.0 cm (1.4 to 3.9 in) wide. The solitary white flowers are fragrant, open in the
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late afternoon, and last about two days. The corolla tube of the flower is 17 to 27 mm (0.7to 1.1
in) long, and the lobes are 16 to 22 mm (0.6 to 0.9 in) long. Thefruit is yellow to orange, broadly
dlipsoid, and 1.8 to 4.5 cm (0.7 to 1.8 in) in diameter. This speciesis digtinguished from othersin
the genus by the shagpe and number of the cayx spurs. G. mannii and G. brighamii are the only
two species in the Waanae Mountains from the genus Gardenia (Wagner et al. 1999).

Liding Status Gardenia mannii was federally listed as endangered on October 10, 1991 (61 FR
53089) and State-listed as endangered in Hawalii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998q). Critica habitat was designated for this species on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Gardenia mannii was known from seven widely
scattered occurrences in the Waianae Mountains and 39 occurrences distributed along dmost the
entire length of the Koolau Mountains of Oahu. Currently, there are 23 occurrences of 93 to 105
G. mannii individuas. However, there may be anumber of unrecorded plants, particularly in the
wet forests of the Koolau Mountains. The mgority of the known occurrences contain fewer than
fiveindividuds. They are distributed aong a 42-km (26-mi) length of the Koolau Mountains, from
Kaunaa Gulch and KaundaWaimea Ridge in the north to Palolo in the south and along a 7-km
(4-mi) distance in the Waianae Mountains from north Haleauau Valey to Kaduaa Gulch. Known
occurrences are. Ma aekahana-Wamea Summit Area (13 individuas), Pamau (2), upper Kawainui
(2), Kawailoatrail (12), Poamoho to Helemano (22), Opaeula (11 to 22), Kaiwai-Koele (1), south
Kaukonahua Gulch (2), north Haleauau Gulch (4), Hanaimoa (1 to 2), Kaipapau (1), Kauaaand
Manauna (6), Kduanui (1), Kapakahi Gulch (3), Laietrail (2), Makaua (2), Mananato Wamano
Ridge (1), Papdi (1), PiaGulch (1), Pukde (1), lower Waimano (1), upper Waimano (2), and Puu
HapapaWaidi Gulch (1). G. mannii occurrences are declining, and those that remain are small
and widdy dispersed, which puts the species at risk of extinction from naturaly occurring events
and/or lack of reproductive vigor (HINHP Database 2001; K. Kawelo, U.S. Army, pers. comm.
2003; J. Lau, HINHP, pers. comm. 2003; Service 1998a; U.S. Army 2003a).

Ecology Gardenia mannii isusudly found on moderate to moderately steep gulch dopes, ridge
credts, in gulch bottoms, and on stream banksin mesic or wet forests between 82 and 1,050 m (269
and 3,444 ft) in levation. Associated native plant speciesinclude Acacia koa, Alyxia oliviformis,
Antidesma platyphyllum, Bobea sp., Boehmeria grandis, Broussaisia arguta, Cheirodendron
trigynum, Cibotium glaucum, Coprosma foliosa, Dicranopteris linearis, Elaeocarpus sp.,
Freycinetia arborea, Hedyotis acuminata, Ilex anomala, Melicope sp., Metrosideros
polymorpha, Perottetia sandwicensis, Pipturus albidus, Pisonia sp., Pouteria sandwicensis,
Psychotria mariniana, Syzygium sandwicensis, and Thelypteris sp. The two occurrences located
in the Waanae Mountains (Kduaa Gulch and SBMR) may represent unique environmenta
adaptations. G. mannii plants have been observed with fruit and flowers throughout the year. Little
elseisknown about its flowering cycles, pollination vectors, seed dispersa agents, longevity, specific
environmenta requirements, and limiting factors (HINHP Database 2001; Service 19984).
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Threats The mgor threats to Gardenia mannii are habitat degradation and/or destruction by non-
native plants and animas and impacts from military activities. The non-nétive plants such as
Clidemia hirta, Leptospermum scoparium, Passiflora suberosa, Psidium cattleianum, Psidium
guajava, Rubus argutus, Schinus terebinthifolius, and Toona ciliatathreaten G. mannii by
dtering its habitat and competing with it for nutrients, light, and space. Ferd pigs can impact this
species by consumption of plant parts, including fruits, or by rooting the soil, which degrades the
habitat. Rats also pose athreat to this species due to consumption of fruits and other plant parts
(HINHP Database 2001; Service 1998a; 61 FR 53089). Another threat to G. mannii, especiadly
in Kagpakahi Gulch, isthe black twig borer. The black twig borer burrows into the branches and
introduces a pathogenic fungus, pruning the host severely and often killing branches or whole plants.
This pest causes dight to severe defoliation and reduced vigor (HINHP Database 2001; Service
1998a; 61 FR 53089). Occurrences of G. mannii located on military lands are threatened by fire
caused by military actions and trampling from foot maneuvers. The wide distribution and smal
numbers of remaining individuas make this species extremely vulnerable to inbreeding depression
and destruction due to the occurrence of a catastrophic event (HINHP Database 2001; Service
1998g; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Gardenia mannii. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout its range. The recovery plan for this species hasidentified important conservation needs.
Exclosures should be constructed around the known occurrences of G. mannii to reduce impacts
from ferd pigs, especidly those occurrences containing afew individuals. Subsequent control or
remova of pigs from these areas will dleviae their impact on native ecosystems. The black twig
borer has been identified as athreat to one occurrence of G. mannii. It isnot known how this plant
will be affected by defoliation or reduced vigor due to infestations of this non-native insect. A
number of paragitic invertebrates have been introduced to control the beetle, though none of them
have become established. Further research on biologica control of the beetle will need to proceed
cautioudy as a number of rare native Hawaiian scolytids are closdy related to the black twig borer.
A coordinated fire protection plan for endangered plant species on City and County of Honolulu,
Federal, and private lands needs to be developed and implemented. Occurrences of this species are
serioudy threatened by rat predation. Rats are athreat to G. mannii and should be controlled in the
vicinity of al known occurrences using gpproved rodenticides and ultimately an aerid dispersa of
rodenticide (Service 1998g; U.S. Army 20033).

Ongoing Consarvation Actions The Army is currently experimenting with different methods to
control pigs in areas adjacent to Gardenia mannii in SBMR. The Lyon Arboretum and the
Nationa Tropica Botanica Garden have successfully propagated and stored the seeds of this
gpecies. The Honolulu Botanical Garden has aliving collection of G. mannii (Service 1998a;
Service 2002). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Basdine
Status of the Speciesin the Action Areas There are 15 individuas from two occurrences &t KTA, in
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the Maaekahana-Waimea Summit Area (13 individuals) and Pamalu (2). They represent
goproximately 15 percent of the tota remaining individuas of this species. There are between 48
and 59 individuas from five occurrences in the KLOA action arear upper Kawainui (2), Kawailoa
trall (12), Poamoho to Helemano (22), Opaeula (11 to 22), and Kaiwai-Kode (1). These
individuals represents between 52 and 56 percent of the tota remaining individuas of this species.
Two plants from one occurrence are found in SBER action area at about 660 m (2,160 ft) elevation
aong south Kaukonahua Gulch. These individuass represent approximately two percent of the total
remaining individuas of this species. Four plants from two occurrences are found in SBMR action
areain north Haleauau Gulch. Theseindividuas represent gpproximately four percent of the totd
remaining individuals of this species. In total, between 73 and 77 percent of G. mannii are found
within action areas. There are no stable population units of greater than 50 G. mannii individuas
outside of any of the Army action areas (HINHP Database 2001; Service 1998a; U.S. Army
20033, K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm., 2003).

Threatsin the Action Areas The mgjor threats to Gardenia mannii inthe KTA, KLOA, SBMR,
and SBER action areas include competition with non-native plant species, predation by rats, and
habitat degradation and/or destruction by ferd pigs. Fireisamgor threatsto G. mannii inthe
KTA, SBMR, and SBER action areas, and trampling by foot traffic isa mgor threat within the
KLOA, KTA, and SBER action areas (U.S. Army 20033).

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the stabilization and long-term conservation of Gardenia mannii. This plan should include broader
landscape actions that are needed to sustain this plant. G. mannii requires stabilization because
three stable population units of greater than 50 mature, reproducing individuas each do not exist
outside of any of the Army action areas (KTA, KLOA, SBER, and SBMR) and because greater
than 50 percent of the known remaining individuas occur within Army action arees. The two
occurrences located in the Waianae Mountains (Kauaa Gulch in Honouliuli Preserve, and SBMR)
should be given high priority for protection because these occurrences may represent unique
environmenta adaptations.

Sabilization for G. mannii will include the following actions. The Army will condtruct exclosuresto
protect G. mannii occurrences againg fera pigs and military foot traffic where these thrests are
identified as Sgnificant by the Oahu Implementation Team. The Army will control and monitor
competing non-netive plant speciesin the vicinity of al occurrences identified by the Oahu
Implementation Team as requiring management. These competitive non-native plant species include
Psidium cattleianum, Clidemia hirta, Rubus argutus, and Schinus terebinthifolius. The Army
will provide protection from fire as outlined in the WFMP (U.S. Army 2003b). The Army will
implement control measures for the black twig borer, using the most current and affective methods
available. The Army will reduce the threat of rat predation on G. mannii through the development
and implementation of arat control plan to protect existing occurrences. These efforts will be
prioritized to first address occurrences that have immature plants or have only afew remaining
individuas (mid-reach Poamoho, lower Peghinaiatrail, Kawailoatrail, upper Poamoho trail, upper
Kawainui, lower Helemano, south Kaukonahua, and Haleauau) (CEMML 2001; Service 1998za;
U.S. Army 2003a).
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Ongoing Consarvation Actionsin Action Aress Collections of Gardenia mannii have been made
from the lower Peahinaia management unit at KLOA and eight percent are represented ex situ. The
Army has experimented with aternative methods to control pig populations in areas adjacent to G.
mannii individuasin SBMR because of the difficulty of hunting due to dangers associated with
unexploded ordnance. The Army has been monitoring al occurrences within action areas, collecting
materid for genetic storage, and surveying of additiond areas of suitable habitat in accessble areas
(U.S. Army 2003a; K. Kawelo, U.S. Army, pers. comm. 2003).

Status of the Species - Hesperomannia arborescens (No Common Name)

Species Description Hesperomannia arborescens is along-lived member of the Asteraceae (aster
family). Itisasmdl shrubby tree that usudly stands 1.5to 5 m (5 to 16 ft) tall with wide lance- or
egg-shaped leaves, 10.5t020cm (4.1t0 7.9in) long, 3to 8 cm (1.2to 3.1in) wide. The
yellow-brown flowers are either solitary or form clusters (between two to 10) at the semtips. The
flowers are perfect, possessing both mae and femae reproductive parts. The dry one-seeded fruit
islarge, heavy and glabrous, and 1.2to 1.4 cm (0.5t0 0.6 in). They are produced between April
and June. H. arborescens differs from the other members of this endemic genus by having erect to
ascending flower heads, thick flower head stalks, and usually hairless and relatively narrow leaves
(Wagner et al. 1999).

Liding Status Hesperomannia arborescens was federdly listed as endangered on March 28, 1994
(59 FR 14482) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 1998a). Criticd habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950) and Moloka on March 18, 2003 (68 FR 12982).

Higtoric and Current Didtribution Hesperomannia arborescens was higtoricaly found on the idands
of Oahu, Molokai, Lanai, and Maui. On Oahu, this species was scattered throughout the Koolau
Mountains from Koolauloa and Pupukea in the north to Konahuanui in the south.  Currently, H.
arborescens is known from at least 23 occurrences totaling 192 individuals on the idands of Oahu,
Molokal, and Maui; however, it is consgdered extinct on Lanai. Moloka has asingle known
occurrence with only three individuals. Maui has four known occurrences for atota of Six
individuas. On Oahu, the following occurrences remain extant: Maskua (22 individuds); Kauanui-
Maakua Ridge (2); Kaipapau (6); Kauanui (2); Hdawa (3); Kapakahi Gulch (1); Niu-Wamanao
summit Ridge (1); Poamoho trall (2); lower Peshinaiatrall (15); lower north Kaukonahua Gulch (1);
upper north Kaukonahua Guich (4); upper Kawailoatrail (1) ; lower Kawailoatrail (2) ; Kawainui
(42); Lae-Wamea Ridge (15); north Kaukonahua Gulch (13); and south Kaukonahua Gulch (46).
However, much of the habitat for this species in the Koolau Mountains has not been surveyed, and
additional occurrences may be present. In the Waianae Mountains, near Palikea Gulch, thereis one
known occurrence with five individuas. Occurrences of H. arborescens are declining, and those
that remain are small, widely dispersed, and have alimited gene pool. The surviva of the four
remaining occurrences on Maui is questionable, asthey are heavily impacted by pigs (HINHP
Database 2001; Service 1998a; Wagner et al. 1999; K. Kawelo, U.S. Army, pers. comm. 2003; J.
Lau, HINHP, pers. comm. 2003).




Colond David L. Anderson 102

Ecology On Oahu, Hesperomannia arborescens isfound in association with Acacia koa,
Antidesma platyphyllum, Bobea elatior, Broussaisia arguta, Cheirodendron trigynum,
Cibotium glaucum, Coprosma spp., Dicranopteris linearis, Dubautia spp., Hedyotisterminalis,
Hibiscus arnottianus, Labordia sessilis, Machaerina angustifolia, Melicope sp., Metrosideros
polymorpha, Myrsine sp., Nestegis sandwicensis, Perottetia sandwicensis, Pipturus albidus,
Psychotria mariniana, Scaevola gaudichaudiana, Scaevola glabra, Syzygium sandwicensis,
Tetraplasandra oahuensis, and Wikstroemia spp. It typically grows on steep dopes, ridge tops,
and gulches in lowland wet forests and occasionaly in wet shrublands between 110 and 1,147 m
(361 and 3,762 ft) in eevation (HINHP Database 2001; Service 1998a; Wagner et al. 1999). H.
arborescens produces large, heavy, glabrous fruits between April and June and dispersd is
probably low and may be why H. arborescens trees usudly grow in close proximity to each other.
Pants found in Pdikea Gulch in the Waanae Mountains are morphologicdly different from al other
known occurrences in the Koolau Mountains and on Molokai, and West Maui. Little dseisknown
about its flowering cycles, pollination vectors, seed dispersa agents, longevity, specific
environmenta requirements, and limiting factors (Service 1998a; U.S. Army 2003a; 59 FR 14482).

Threats The mgor threats to Hesperomannia arborescens include loss of habitat and degradation
of the remaining habitat by non-native plants and animas. Non-native plants such as Axonopus
fissifolius, Clidemia hirta, Leptospermum scoparium, Paspalum conjugatum, Psidium
cattleianum, and Tibouchina herbacea dter the naturd habitat and compete for nutrients, light, and
gpace. Fera pigs can directly impact this species by consumption of fruits and other plant parts, or
indirectly due to their rooting behavior which further degrades the habitat. Wildfires and trampling
by foot traffic due to military activities aso pose athrest to the remaining H. arborescens
occurrences. Thereisarisk of extinction of this species due to random environmentd events or
reduced reproductive vigor due to its limited numbers (HINHP Database 2001; 59 FR 14482).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Hesperomannia
arborescens. This plan should dso include broader landscape actions that are needed for the
recovery of this plant throughout its range. Based on the recovery plan for this species the following
conservation needs have been identified. Fenced exclosures should be constructed around all
known occurrences of H. arborescens to reduce impacts from ferd ungulates. Ungulates should be
controlled or removed from the vicinity of these exclosures to dleviate impact on native ecosystems.
Occurrences that have only afew remaining individuas should immediately be weeded and
protected (Service 1998a).

Ongoing Conservetion Actions The State of Hawaii’ s Divison of Forestry and Wildlife has
attempted propagetion of this pecies without success. They aso conduct periodic invasive plant
remova at the Laie occurrence. In addition, the Maui Divison of Forestry and Wildlife intendsto
fence the four individuasin West Maui to protect them from fera pigs (Service 19983, 2002). The
Serviceis currently not aware of any other conservation efforts for this species.

Environmental Basdline
Status of the Speciesin the Action Areas Approximately 80 percent of the known individuds of
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Hesperomannia arborescens are within the KLOA, SBER, and SBMR action areas (U.S. Army
2003q). Within the KLOA action areain the Koolau Mountains there are eight occurrences for a
total of 82 individuals distributed from Kamananui Gulch southward to Schofidd-Waikane trail.
These locations include Poamoho trail (2 individuas); lower Peghinaiatrail (15); lower north
Kaukonahua Gulch (1); upper north Kaukonahua Gulch (4); upper Kawailoatrail (1); lower
Kawailoatral (2); Kawainui (42); and Lae-WameaRidge (15). Theseindividuals represent 45
percent of the remaining individuals of this species. In the eastern part of the SBER action ares, two
occurrences of H. arborescens contain 13 and 46 individuals at north and south Kaukonahua
Gulches, repectively. These 59 individua's represent 32 percent of the remaining individuass of this
gpecies. Inthe SBMR action areq, five individuas of H. arborescens occur in the Pdikea Gulch
within the Waianae Mountains. These individuas represent three percent of the tota remaining
individuals of this species (HINHP Database 2001; Service 1998a; U.S. Army 2003a; Wagner et
al. 1999; K. Kawelo, U.S. Army, pers. com. 2003; J. Lau, HINHP, pers. com. 2003). There are
currently no stable population units of 50 or more mature, reproducing individuas outsde of any of
the action areas (U.S. Army 2003a)

Threatsin the Action Areas The mgjor threats to Hesperomannia arborescens in the KLOA,
SBER, and SBMR action aress are milar and include impacts from military training (uncontrolled
wildfires from wegponry training activities or direct trampling from foot maneuvers); competition
from non-native plants, and habitat degradation and/or destruction by ferd ungulates. Non-native
plants compete for resources with native plants and some of these plant species can gain afoothold
in areas that have been disturbed such astrails. Other invasive plant species do not require a
disturbance to become established and can invade native forest. An additiond threst to
Hesperomannia arborescens in the SBMR action area includes the potentia for a direct impact
from munitions due to a stray round landing outside of the impact area (U.S. Army 20033).

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the gtabilization and long-term conservation of Hesperomannia arborescens. This plan should
include broader landscape actions that are needed to sustain this plant, including suitable habitat
outsde and within the action areas. H. arborescens requires stabilization because three stable
population units of greater than 25 mature and reproducing individuas each do not exist outside of
any of the Army action areas.

Stabilization for H. arborescens will indude the following actions. H. arborescens will be managed
in situ, and plants found in Paikea Gulch in the Waianae Mountains will be given specid
consderation ance they are morphologicdly different from dl other known occurrencesin the
Koolau Mountains and on Molokai, and West Maui. Morphologicd differences among the
occurrences in the Waanae Mountains will be maintained as much as possble. If future research
clearly shows that occurrences of the species are suffering from inbreeding depression, controlled
experiments on the consequences of mixing the morphologicaly different sockswill be initisted and
applied, if gppropriate. The Army will erect fences where feral ungulates or trampling have been
identified as Sgnificant by the Oahu Implementation Team and where feasible. Where fenced
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exclosures are not feasible due to topography, other means of ungulate control will be employed.
The Army will ds0 establish an ex situ stock of H. arborescens, control non-native plant species
and monitor for new introductions of non-native plants species, especidly at occurrences that have
only afew remaning individuas. The Army will aso implement the WFMP. There are no stable
population units of greater than 25 mature and reproducing H. arborescens outside of the Army
action areas (U.S. Army 2003a).

Ongoing Consarvation Actionsin Action Areas The Army has been working with the Botany
Department at the University of Hawaii at Manoato provide samples of this speciesfor pollen
viahility and genetic sudies. The occurrences a SBMR benefit from ongoing ungulate remova in
the area (Service 1998a; U.S. Army 2003a). The Serviceis currently not aware of any other
conservation efforts for this gpeciesin the action aress.

Status of the Species - | sodendrion longifolium (Aupaka)

Species Description I1sodendrion longifolium is short-lived perennid in the Violaceae (violet
family). Itisadender, erect shrub with lance-shaped leaves 10 to 30 cm (3.9 to 11.8 in) long and
3.4t06.5 cm (1.3to 2.6 in) wide, with netted venation that is raised on both surfaces. The purple
flowers are fragrant and originate sngly aong the branches. The fruit is 1 cm (0.4 in) long and
ovoid-dlipsoid in shape. 1. longifolium is ditinguished from other members of this endemic
Hawaiian genus by the hairless, leathery, lance-shaped leaves (Wagner et al. 1999).

Liding Status Isodendrion longifolium was federally listed as endangered on October 10, 1996
(61 FR 53108) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1999 (Service 1999b). Critical habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950) and Kauai on February 27, 2003 (68 FR 9116).

Higtoric and Current Didribution Higtoricdly and currently, Isodendrion longifolium is known from
scattered locations on Kauai and Oahu. Currently, on northwestern Kauai, there are 15
occurrences containing 800 to 854 individuas. On Oahu there are four occurrences of about 40 to
46 individuds in the Koolau Mountains and the Waianae Mountains, representing about four to five
percent of dl known individuds of 1. longifolium: Kaawa Gulch (25 to 30 individuds); Makaua
Gulch (2 to 3); south Kaukonahua Stream (10); and Pdikea Gulch (3) (J. Lau, HINHP, pers.
comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003; U.S. Army 2003a; HINHP Database
2001). Occurrencesof I. longifolium that remain are smadl and widdy dispersed (U.S. Army
2003a; Wagner et al. 1999).

Ecology On Oahu, Isodendrion longifolium is found on steep dopes and stream banks in mixed
mesic or lowland wet Metrosider os polymor pha-Dicranopteris linearis forest, usualy between
363 and 964 m (1,191 and 3,162 ft) levation. Associated native plant speciesinclude Acacia koa,
Alyxia oliviformis, Antidesma sp., Bobea brevipes, Carex sp., Cyanea sp., Cyrtandra sp.,
Hedyotis terminalis, Isachne pallens, Melicope sp., Peperomia sp., Perrottetia sandwicens's,
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Pittosporum sp., Pouteria sandwicensis, Psychotria sp., Psydrax odorata, Selaginella
arbuscula, or Syzygium sandwicensis. Individuas are self-compatible and capable of
sdf-pollination. Littleis known about its flowering, pollination vectors, seed dispersa agents,
longevity, specific environmenta requirements, and limiting factors of this species (HINHP Database
2001; Service 1999b).

Threats The mgor threats to Isodendrion longifolium include loss of habitat and degradation of the
remaining habitat by non-native plants and animas. Non-native plants such as Ageratina riparia,
Clidemia hirta, Oplismenus hirtellus, Paspalum conjugatum, Psidium cattleianum, Schinus
terebinthifolius, and Thelypteris parasitica threaten 1. longifolium by dtering its habitat and
competing with it for nutrients, light, and space. Ferd pigs can directly impact this species by
consumption of fruits and other plant parts, or indirectly due to their rooting behavior which
degrades the habitat. Ferd goats are destructive browsers and can consume the entire plant in
conjunction with trampling and genera habitat destruction. The smdl number and size of
occurrences Size may limit the gene pool and depress reproductive vigor making this species
vulnerable to inbreeding depression and destruction due to the occurrence of a catastrophic event
(HINHP Database 2001; 61 FR 53108).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of 1sodendrion longifolium.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout its range. Based on the recovery plan for this species the following conservation needs
have been identified. Fenced exclosures should be constructed around the known occurrences of 1.
longifolium on State and private land to reduce impacts from fera ungulates. Subsequent control or
remova of ungulates from these areas will dleviate their impact on native ecosystemns and promote
natura germination and growth of seedlings. Priority should be given to the smallest occurrences.
Non-native plants should be controlled in the vicinity of al known occurrences of 1. longifolium.

Ex situ propagation should be continued and enhanced with materia collected from occurrences
that have few individuas. Propagated individuas should be outplanted to enhance the remaining
wild occurrences. New occurrences should be established within the historic range of |.
longifolium, in areas free from the impacts of ferd ungulates and non-native plants, and at Sites that
are avay from the vicinity of any existing wild occurrences of 1. laurifolium. Coordinated fire
protection is needed for endangered plant species on State natural area reserves, such as Mt. Kaala
(Service 1999b).

Ongoing Conservation Actions 1sodendrion longifolium has been successfully propagated at the
Lyon Arboretum'’s micropropagation laboratory. Outplanting has been attempted at the Nationa
Tropica Botanicad Garden but the plants did not survive. The Nationd Tropical Botanica Garden
has a smal number of seedsin storage (Service 1999b; Service 2002). The Serviceis currently not
aware of any other conservation efforts for this species.

Environmental Baseline
Satus of the Speciesin the Action Areas Approximately three percent of the known individuas of
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I sodendrion longifolium are found in action areas. Ten individuals are found within the SBER
action area dong south Kaukonahua Stream at about 540 m (1,770 ft) elevation, representing about
two percent of the total known individuals. In the SBMR action areg, three individuals are known
within Palikea Gulch, representing less than one percent (three individuas) of the known individuas
of this species. There are three stable population units of greater than 50 mature and reproducing 1.
longifolium outside the Army action aress, located on theidand of Kauai (U.S. Army 2003a).

Threatsin the Action Areas The mgjor threats to Isodendrion longifoliumin the SBER action area
include fire from military actions, competition with non-native species, trampling of young plants or
seedlings by foot traffic, and habitat degradation or destruction by ferd goats and pigs (U.S. Army
200338). Themgjor threatsto |. longifolium in the SBMR action areaiinclude fire from military
actions, competition with non-native species, and habitat degradation or destruction by ferd goats
and pigs. Thereisaso the potentid for adirect impact from munitions due to a stray round landing
outside of the impact area (U.S. Army 20033).

Conservation Needsin the Action Areas |sodendrion longifolium does not require stabilization
across its range because 50 percent of the known individuals do not occur in the action areaand
there are a least three stable occurrences of this taxon known outside the Army action arees. The
Oahu Implementation Team will review this species to determine if any species-gpecific conservation
actions are needed, such as collection for genetic storage. This species may benefit from habitat
level management for other endangered speciesin SBMR and SBER action areas (U.S. Army
20033).

Ongoing Consarvation Actionsin Action Areas The Army is currently not conducting specific
actionsfor this species within the action area (U.S. Army 20033). The Serviceis currently not
aware of any other conservation efforts for this speciesin the action aress.

Status of the Species - Labordia cyrtandrae (Kamakahala)

Species Description Labordia cyrtandrae is a short-lived perennid in the Loganiacese (logania
family). Thisspeciesisashrub, 0.7 to 2 m (2.3 to 6.6 ft) tal, with ovate to broadly dliptic leaves,
12t0 30 cm (4.7t0 11.8in) long and 4 to 14 cm (1.6 to 5.5 in) wide. The pae greenish-yelow
flowers form compound paniculate cymes of eight to 80. Thefruitis3.2to 3.5cm (1.3to 1.4in)
long, and are some of the largest in the genus. Labordia is an endemic Hawaiian genus of 12
species tha are known to hybridize. However, no hybridsinvolving L. cyrtandrae have been
documented even though this species overlgps in range with numerous other taxain the genus. The
New Y ork Botanica Garden has atempted to hybridize this species with other members of the
genus without success. L. cyrtandrae is digtinguished from othersin the genus by itsfleshy, hairy,
cylindrical stem which flattens upon drying, the shgpe and length of the flord bracts, and the length of
the corolla tube and lobes (Wagner et al. 1999).

Liging Status Labordia cyrtandrae was federaly listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
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prepared for this speciesin 1998 (Service 1998a). Criticd habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricdly, Labordia cyrtandrae was known from both the
Waianae and Koolau Mountains of Oahu. In the Koolau Mountains, this species extended from
Kawailoatrall to Waidae Iki, dmost the entire length of the mountain range. Currently, there are 19
known L. cyrtandrae individuas remaining in Sx occurrences. Kadlaea (2 individuals), eest
Makaaea (4), north Mohiakea (1), north Haleauau (3), south Haleauau (3), and Mount Kaaa (6).
However, thereisagreat ded of under-surveyed potentia habitat for this taxon on the upper dopes
of Mt. Kaala. Occurrences of this plant are declining, and those that remain are smadl and widely
dispersed, which puts the species at risk of extinction from naturally occurring events and/or lack of
reproductive vigor (Service 1998a; U.S. Army 2003, K. Kawelo, U.S. Army, pers. comm. 2003;
J. Lau, HINHP, pers. comm. 2003).

Ecology. Labordia cyrtandrae typicdly growsin shady gulches, dopes, and glensin mesic to wet
forests and shrublands dominated by Metrosideros polymor pha, Diplopterygium pinnatum,
and/or Acacia koa. It isfound between 212 and 1,233 m (695 and 4,044 ft) elevation. Associated
native plant species include Antidesma sp., Artemisia australis, Bidens torta, Boehmeria grandis,
Broussaisia arguta, Chamaesyce sp., Coprosma sp., Cyrtandra sp., Dicranopteris linearis,
Diplazium sandwichianum, Dubautia plantaginea, Lysimachia hillebrandii, Peperomia
membranacea, Perrottetia sandwicensis, Phyllostegia sp., Pipturus albidus, Pouteria
sandwicensis, Psychotria sp., or Rumex sp. (HINHP Database 2001; Service 1998a). Labordia
cyrtandrae mosily flowers from May through June. Fruit appear from July through August, but this
poeciesis gporadicdly fertile year-round. The flowers are functiondly unisexua with male and
female flowers on separate plants. Little eseis known about its flowering cycles, pollination vectors,
seed dispersd agents, longevity, specific environmenta requirements, and limiting factors (Service
1998a).

Threats The mgor threats to Labordia cyrtandrae include loss of habitat and degradation of the
remaining habitat by non-native plants and animas. The non-native plants threeten L. cyrtandrae by
dtering its habitat and competing with it for nutrients, light, and space. These non-néative plants
indude Axonopus fissifolius, Clidemia hirta, Juncus planifolius, Psidium cattleianum, Rubus
argutus, Setaria parviflora, and Schinus terebinthifolius. Fera pigs canimpact L. cyrtandrae
by consuming fruits and other plant parts, or by rooting soil which degrades the habitat. Rats dso
threaten this species by consuming fruits and other plant parts. The smal number of individuas of L.
cyrtandrae and theloss of its normd pollinators may result in decreased genetic varigbility within
and among occurrences over successve generations and could potentialy lead to inbreeding
depresson. The smdl number of remaining individuas so makes this species vulnerable to
extinction from random environmenta events. Some individudss are threetened by fire from military
activities (HINHP Database 2001; Service 1998a).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Labordia cyrtandrae.
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This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifiesimportant conservation needs for
L. cyrtandrae. Where feasible, exclosures should be constructed around the remaining occurrences
of this plant to reduce impacts from ferd pigs. Subsequent control or removd of pigs from these
areas and the broader landscape will dleviate their impact on native ecosystems. If fencing is not
logistically feasible, other methods of ungulate control are recommended. In this case, remova and
control of pigsover alarger landscapeis essentia to the conservation of L. cyrtandrae. Non-native
plants should be removed or controlled in the vicinities of dl known occurrences. A coordinated fire
protection plan for endangered plant species on Federd land needs to be devel oped and
implemented. Occurrences of L. cyrtandrae are also serioudy threatened by rat predation.
Remova and contral of rats using approved rodenticides should be emphasized during fruiting
season and, when approved, should include aeria dispersal of rodenticides over the broader
landscape. To prevent extinction of L. cyrtandrae, ex situ propagation should be initiated with
materia from al known occurrences. To date, ex situ propagation has not been successful. More
research must be conducted to determine a successful method of ex situ propagation (Service
1998a).

Ongoing Conservation Action The Lyon Arboretum has seeds and asingle plant of Labordia
cyrtandrae in their collection (Service 2002). The Serviceis currently not aware of any other
conservation efforts for this pecies.

Environmental Baseline

Satus of the Speciesin the Action Area There are 13 known individuas of Labordia cyrtandraein
four occurrences within the SBMR action area: north Mohiakea (1 individua), north Haleauau (3),
south Haeauau (3), and Mount Kadla (6). These plants represent gpproximately 68 percent of the
remaning individuds. There are no stable population units of greater than 50 L. cyrtandrae outsde
the SBMR action area (HINHP database 2001; U.S. Army 2003g; K. Kawelo, U.S. Army, pers.
comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Threstsin the Action Area The mgjor threats to Labordia cyrtandrae within the SBMR action area
include fire from military actions, competition from non-native species, predation by rats, and habitat
degradation and/or destruction by ferd pigs. Thereisaso a potentid impact from stray munitions
landing outside of the impact area. Non-native plant species that compete for resources and can
gan afoothold in areas that have been disturbed, such astrails and resdud craters left from munition
explosions (U.S. Army 20033).

Conservation Needsin the Action Area A sabilization plan will be developed and implemented for
the gtabilization and long-term conservation of Labordia cyrtandrae. This plan should include
broader landscape actions that are needed to sustain this plant. L. cyrtandrae requires sabilization
because three stable population units of greater than 50 mature and reproducing individuas each do
not exist outside of any of the Army action areas, and because greater than 50 percent of the known
remaining individuas occur within SBMR action area. The stabilization plan mugt achieve three
gtable population unitsin the Koolau and Waianae Mountains. Stabilization for L. cyrtandrae will
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include the fallowing actions. The Army will construct exclosures around dl known L. cyrtandrae
occurrences, or where exclosures are not feasible due to topography, control ferd pigs through
other methods. The Army will aso control invasive plants within these exclosures, epecidly
Schinus terebinthifolius, Clidemia hirta, Rubus argutus, and Psidium cattleianum, and monitor
for new introductions. Surveys will be conducted within and outside the SBMR action area. Seeds
will be collected to initiate ex situ propagation and genetic storage. Additional occurrences will be
reintroduced in suitable habitat. All known occurrences will be monitored. Protection from fire will
be implemented as outlined in the WFMP (U.S. Army 2003b). The Army will control of rats,
especidly during fruiting season (CEMML 2001; Service 1998a; U.S. Army 20033).

Ongoing Conservation Actionsin Action Area The Army has congructed a small fence around one
individud of Labordia cyrtandrae in SBMR. Thisfence protects the individud from both pigs and
fdling rocks. The Army has hand pollinated individuas of this species occurring on SBMR. The
Army has successtully collected propagules and the Lyon Arboretum facility has successfully grown
the propagules from the occurrences of this species a Kadla. Nine individuas have aso successfully
been reintroduced to Mt. Kadla Natura Area Reserve, and oneis considered mature at thistime
(U.S. Army 2003, K. Kawelo, U.S. Army, pers. comm. 2003). The Serviceis currently not
aware of any other conservation efforts for this speciesin the action aress.

Status of the Species - Lepidium arbuscula (Anaunau)

Species Description Lepidium arbuscula is a short-lived perennid in the Brass cacese (mustard
family). Thisspeciesisagnarled shrub, 0.6 to 1.2 m (2 to 4 ft) tal, with leaves crowded at the ends
of the branches. Theleavesare 2.61t06.0cm (1.0to 2.4in) long and 0.8 to 1.8 cm (0.3t0 0.7 in)
wide. The smdl white flowers form one to three erect Smple racemes, 7 to 15 cm (2.8t05.9in)
long. Thefruit is short and ovate to suborbicular in shape, and 3.5to 4 mm (0.1to 0.2 in) long and
wide. The reddish brown seedsare 1.5t0 2.0 mm (0.1 in) long. L. arbuscula isthe only netive
Lepidium in the Waianae Mountains, and it is distinguished from othersin the genus by its height
(U.S. Army 2003a; Wagner et al. 1999).

Liding Status Lepidium arbuscula was federaly listed as endangered on October 10, 1996 (61
FR 53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was
prepared for this speciesin 1998 (Service 1998a). Criticd habitat was designated for this species
on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtorically, Lepidium arbuscula was known from 10
occurrences in the Waianae Mountains on Oahu. Currently, there are 906 L. arbuscula individuds
remaining from 10 occurrences. These occurrences are distributed from Kuaokaain the northern
Waianae Mountains to Luduae-Nanakuli Ridge in the southern Waianae Mountains. Known
locations include Ohikilolo (1 individud); Makua-Kesau Ridge (60); Kapuhi Gulch (20); and Manini
Gulch (1); Pahoaand Halona (30), northwest of Puu Kaua (120), Halona (600), L uaualei-Nanakuli
Ridge (13), Kamaileunu Ridge (51), and Mohiakea Gulch (10). Occurrencesof L. arbuscula are
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declining and those that remain are small and widdly dispersed (Service 1998a; K. Kawelo, U.S.
Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Lepidium arbuscula generaly grows on exposed ridge tops and dliff facesin mesic and
dry vegetation communities between 131 and 978 m (430 and 3,208 ft) elevation. This speciesis
typicaly associated with native plant species such as Artemisia australis, Bidens sp., Carex
meyenii, Carex wahuensis, Chamaesyce multiformis, Dodonaea viscosa, Dryopteris
unidentata, Dubautia sp., Eragrostis variabilis, Leptecophylla tameiameiae, Lysimachia
hillebrandii, Metrosideros polymorpha, Peperomia sp., Psydrax odorata, Rumex albescens,
Schiedea ligustrina, Sda fallax, or Sophora chrysophylla (HINHP Database 2001; Service
1998a). Lepidium arbuscula has been observed in flower in February but little ese is known about
its flowering cycles, pollination vectors, seed dispersd agents, longevity, oecific environmenta
requirements, and limiting factors (Service 1998a).

Threats The primary threats to Lepidium arbuscula include loss of habitat and degradation of the
remaining habitat by non-native plants and animas. The non-native plants that thresten L. arbuscula
indude Clidemia hirta, Psidium cattleianum, Schinus terebinthifolius, Ageratina adenophora,
A riparia, Grevillea robusta, Melinis minutiflora, Erigeron karvinskianus and Lantana
camara. These non-native species compete with L. arbuscula for nutrients, light, and space. Ferd
goats dso threaten L. arbuscula by browsng on the plant, trample individuas, and cause generd
habitat destruction (HINHP Database 2001; 61 FR 53089). The occurrences located on military
land are threatened by fire caused by military actions. The occurrence at the head of Kapuhi Gulch
is dso threatened by its proximity to aroad (HINHP Database 2001; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Lepidium arbuscula. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifiesimportant conservation actions.
Where feasible, exclosures or strategic barrier fences should be constructed around al the known
occurrences of L. arbuscula to reduce impacts from ferd goats. Control or removal of goats from
these areas and the broader landscape will dleviate their impact on native ecosystems. Occurrences
that have only afew remaining individuas should be given priority. Non-native plants should be
controlled or removed from the vicinity of al known occurrences of L. arbuscula (Service 1998a).

Ongoing Conservetion Actions The Nationa Tropical Botanica Garden has seeds of this speciesin
sorage (Service 2002). The Serviceis currently not aware of any other conservation efforts for this
Species.

Environmental Basdine

Status of the Speciesin the Action Area One occurrence of 10 individuds is known from SBMR
action areain Mohiakea Gulch, representing one percent of the remaining individuas. Four
occurrences totaling 82 individuas are found in MMR action ares, representing nine percent of the
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species. Three stable population units greater than 50 Lepidium arbuscula exist outsde the Army’s
action areas (HINHP Database 2001; Service 1998a; U.S. Army 20033).

Thresatsin the Action Area The mgjor threats to Lepidium arbuscula within the SBMR action area
include fire from military activities, competition and predation from non-native plants, and habitat
degradation and/or destruction by fera goats (U.S. Army 20033).

Conservation Needsin the Action Area Lepidium arbuscula does not require stabilization across
its range because 50 percent of the known individuas do not occur in the action area and there are
at least three stable population units known outside of any of the Army action areas. The Oahu
Implementation Team will review this speciesto determine if any species-pecific conservation
actions are needed, such as collection for genetic storage. This species will benefit from habitat level
management for other Makua and SBMR endangered species (U.S. Army 2003a).

Ongoing Consarvation Actionsin Action Area The Army has completed a fence that runs the south
and southeast perimeter of Makua Valey, protecting the Makua-Kesau Ridge plant from further
goat damage (Service 1998a). The Serviceis currently not aware of any other conservation efforts
for this speciesin the action aress.

Status of the Species - Lobelia gaudichaudii ssp. koolauensis(No Common Name)

Species Description Lobelia gaudichaudii ssp. koolauensis is a short-lived perennid in the
Campanulacese (bellflower family). This speciesis an unbranched, woody shrub, 0.3to 1 m (1 to
3.5 ft) tall with lance or oblong shaped leaves, 8to 19 cm (3.1to 7.5in) long and 1.3t0 2.8 cm (0.5
to 1.1 in) wide. The greenish or yellowish-white flowersare 5t0 7.5 cm (2to 3in) long and 8to 15
mm (0.3 to 0.6 in) wide, and two to six branched. The ovoid-shaped fruitis1.5to 2 cm (0.6t0 0.8
in) long and the seeds are brown, ovoid, and dightly winged. There are more than 350 species of
Lobelia known worldwide, including 13 endemic Hawaiian species. L. gaudichaudii ssp.
koolauensis is distinguished from others in the genus by the length of the stem, the length and color
of the coradlla, the leaf width, the length of the flord bracts, and the length of the cayx lobes. The
subspecies koolauensis is distinguished by the greenish or yellowish white petds and the branched
flowering stalks (Wagner et al. 1999).

Liging Status Lobelia gaudichaudii ssp. koolauensis was federadly listed as endangered on
October 10, 1996 (61 FR 53089) and State-listed as endangered in Hawaii a the sametime. A
recovery plan was prepared for this speciesin 1998 (Service 19984). Critical habitat was
designated for this species on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Lobelia gaudichaudii ssp. koolauensis was known
from two occurrencesin the central Koolau Mountains on Oahu. Currently, this subspeciesis
known from two occurrences totaing 263 individuas, one occurrence in Waawa-\Wamano
containing 237 individuas, and one occurrence of 26 individuas in south Kaukonahua (HINHP
Database 2001; U.S. Army 2003a; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP,
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pers. comm. 2003). Occurrences of L. gaudichaudii ssp. koolauensis are declining, and those that
remain are small and widdy dispersed (U.S. Army 2003a; 61 FR 53089).

Ecology Lobelia gaudichaudii ssp. koolauensis typicaly grows on moderate to steep dopesin
Metrosider os polymor pha lowland wet shrublands and bogs at elevations between 383 and 867 m
(1,256 and 2,844 ft). Associated native plant species include Bidens sp., Broussaisia arguta,
Cibotium sp., Dicanthelium koolauense, |sachne distichophylla, Machaerina angustifolia,
Melicope sp., Sadleria pallida, Scaevola sp., or Vaccinium dentatum (ohelo) (HINHP Database
2001; U.S. Army 20034). L. gaudichaudii ssp. koolauensis has been observed in flower in
September and in fruit in December. Little ese is known about its flowering cycles, pollination
vectors, seed dispersal agents, longevity, specific environmenta requirements, and limiting factors
(Service 19984).

Threats The primary threats to Lobelia gaudichaudii ssp. koolauensis include loss and
degradation of habitat by non-native plants and animas. The non-native plants such as Axonopus
fissifolius, Clidemia hirta, Psidium cattleianum, Pterolepis glomerata, and Sacciolepisindica
threaten L. gaudichaudii ssp. koolauensis by dtering its habitat and competing for nutrients, light,
and space. Fera pigs can impact L. gaudichaudii ssp. koolauensis by consuming fruits and other
plant parts and by rooting up soil, which degrades the habitat. Rats aso threaten this species by
consuming fruits and other plant parts. Non-native dugs and snails thresten the species by feeding
on itsleaves, stems, and seedlings. Occurrences of L. gaudichaudii ssp. koolauensis found dong
trails are threstened by trampling from foot traffic. Because these plants are often found on steep
dopes, they are dso vulnerable to damage caused by landdides. The few remaining individuas
make this species vulnerable to extinction from random environmenta events and/or reduced
reproductive vigor (HINHP Database 2001; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Lobelia gaudichaudii ssp.
koolauensis. This plan should aso include broader landscape actions that are needed for the
recovery of this plant throughout itsrange. The recovery plan for this species identifies important
conservation actions. Exclosures should be constructed around the al known occurrences of L.
gaudichaudii ssp. koolauensis to reduce impacts from ferd pigs. Pigs should be controlled or
removed from these areas and the broader landscape to dleviate their impact on native ecosystems.
Where fencing is not feasible due to topography or potentia damage to sensitive habitat, other
means of ungulate control including snaring should be judicioudy used. Non-native plants should be
controlled or removed from the vicinity of al known occurrences of L. gaudichaudii ssp.
koolauensis. To prevent its extinction, aprogram of ex situ propagation for L. gaudichaudii ssp.
koolauensis should be initiated. Propagation materia should be collected immediately from the
remaining occurrences (Service 1998a).

Ongoing Conservation Actions The Nationa Tropica Botanical Garden has seeds of this speciesin
storage (Service 2002). The Serviceis currently not aware of any other conservation efforts for this
Species.
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Environmental Basdline

Status of the Speciesin the Action Area Ten percent (26 individuds) of the known individuas of
Lobelia gaudichaudii ssp. koolauensis are found at south Kaukonahua within the SBER action
area (U.S. Army 2003). Thereis one stable population unit with greater than 50 L. gaudichaudii
ssp. koolauensis outside the SBER action area, located at Waiawa-\Wamano Ridge (HINHP
Database 2001; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003;
U.S. Army 2003a).

Threetsin the Action Area The mgjor threats to Lobelia gaudichaudii ssp. koolauensis within the
SBER action areainclude trampling from foot traffic, competition from non-native plants, potentia
rat and dug predation, and habitat degradation and/or destruction by ferd pigs. Non-native plant
species compete for resources with native plants and can gain afoothold in disturbed areas such as
traills. Non-native plants are so aided in their establishment by vehicle maneuvers, dismounted
maneuvers, and/or range construction and maintenance (U.S. Army 2003a).

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Lobelia gaudichaudii ssp. koolauensis. Thisplan
should include broader landscape actions that are needed to sustain this plant. L. gaudichaudii ssp.
koolauensis requires stabilization because three stable population units of greater than 50 mature,
reproducing individuas each do not exist outsde of any of the Army action areas. Stabilization for
L. gaudichaudii ssp. koolauensis will include the fallowing actions. The Army will erect fenced
exclosures around al occurrence of L. gaudichaudii ssp. koolauensis. Where exclosures are not
feadble due to topography, ungulates will be controlled by hunting and snaring, and areas off limitsto
training activitieswill be dearly marked. The Army will monitor plants a least annualy and during
the flowering season and collect fruit and plant materia from remaining wild occurrences for
propagation and to increase ex situ stock of L. gaudichaudii ssp. koolauensis. The Army will dso
establish new occurrences of L. gaudichaudii ssp. koolauensis in suitable habitat areas from ex
situ stock and closdly monitor their success. The Army will control non-native plant species within
exclosures and in the broader vicinity of al known occurrence of L. gaudichaudii ssp. koolauensis.
The Army will protect al known occurrences from fire as outlined in the WFMP (CEMML 2001,
U.S. Army 2003b).

Ongoing Consarvation Actionsin Action Area The Army is currently not conducting specific actions
for this species within the action area (U.S. Army 2003a).

Status of the Species - Melicope lydgatel (Alani)

Species Description Melicope lydgatel isalong-lived perennid in the Rutaceee (citrus family).
This speciesisasmdl shrub that has leaves arranged oppositely or in groups of three. The leaves
are crowded and opposite, dliptic-oblanceolate, dliptic, or dliptic-ovate, 4 to 10 cm (1.6 t0 3.91in)
long, and 2.5t0 6 cm (1.0to 2.4 in) wide. The 3to 20 mm (0.1 to 0.8 in) semmed flowers form
axillary cymes of oneto five flowers. The flowers are green or red, with petals 10 mm (3.9 in) long
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and 5 mm (2 in) wide. The berries are white and ovoid shaped, 1to 2.6 cm (0.4 to 1.0in) long, and
the seeds are about 0.5 mm (0.02 in) long. The species leaf arrangement, the amount of fusion of
the fruit sections, and the hairless exocarp (outermost layer of the fruit wall) and endocarp
(innermost layer) diginguish it from other speciesin the genus (Wagner et al. 1999).

Liging Status Melicope lydgatel was federdly listed as endangered on March 28, 1994 (59 FR
14482) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 19984q). Critical habitat was designated for this species on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Melicope lydgatei was formerly known throughout the Koolau
Mountains of Oahu from Hauulato Kahana, Kipapa Gulch to Waimano, and Kdihi Valey to
Wailupe Vadley. Currently, two known occurrences containing between 39 and 40 individuas are
known in the wild. One occurrence occurs in the Manana area and contains one or two individua
plants. The other occurrence with 38 plantsis dong Opaeulal/lower Peshinaiatraill. No seedlings
have been observed at these occurrences but juveniles are present (HINHP Database 2001; U.S.
Army 2003a; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Melicope lydgatel typicaly growsin association with Acacia koa, Bobea éatior,
Dicranopterislinearis, Metrosideros polymorpha, Psychotria sp., or Syzygium sandwicensis on
ridgesin mesic and wet forests at el evations between 349 and 671 m (1,145 and 2,201 ft). This
gpecies has been observed in flower in May and in fruit from Juneto July. Little dseis known about
its flowering cycles, pollination vectors, seed dispersa agents, longevity, specific environmental
requirements, and limiting factors (HINHP Database 2001; Service 1998a; U.S. Army 2003a).

Threats The primary threats to Melicope lydgatei include loss of habitat and degradation of the
remaining habitat by non-native plants, insects, and animas. Ferd pigsimpact this species by
consuming fruits and other plant parts and by rooting soil, which degrades the habitat. The black
twig borer burrows into the branches and introduces a pathogenic fungus, pruning the host severdly
and often killing branches or whole plants. Plants typicdly suffer dight to severe defoliation thet
leads to reduced vigor due to the infestation of this non-native insect (59 FR 14482). The
occurrences located on military land are threatened by fire caused by military activities. The smdl
number of individuas and occurrences with the related limited gene pool and depressed
reproductive vigor make this species extremely vulnerable to inbreeding depression and destruction
due to the occurrence of a catastrophic event (59 FR 14482).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Melicope lydgatei. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for M. lydgatel identifiesimportant conservation actions.
Whereit istopographically feasible, exclosure fences should be constructed around the al known
occurrences of M. lydgatel to reduce impacts from ferd pigs. Pigs should be controlled or removed
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from these areas and the broader landscape to dleviate impacts on native ecosystems. Control and
remova of non-native plants should be carried out in the vicinity of al known occurrences. A
number of parasitoids have been introduced to control the black twip borer, though none of them
have become established. Further research on biologica control of this beetle should be supported.
Note that any biocontrol agents should be tested againgt native Hawaiian scolytids prior to their
introduction into the State (Service 19983).

Ongoing Consarvation Actions The Lyon Arboretum has successfully propagated this species
(Service 19984). The Serviceis currently not aware of any other conservation actions for this
Species.

Environmental Baseline

Satus of the Speciesin the Action Area Ninety-seven percent (38 individuas) of the known
individuas of Melicope lydgatel are found along Opaeulallower Peghinaiatrall within the KLOA
action area. No seedlings have been observed at this occurrences but juveniles are present. There
are no stable population units of M. lydgatel outside the KLOA action area (U.S. Army 2003g;
HINHP Database 2001; K. Kawelo, U.S. Army, pers. comm 2003; J. Lau, HINHP, pers. comm.
2003). There are no stable population units of M. lydgatel outside of the action area (U.S. Army
20033).

Threetsin the Action Area The mgjor threats to Melicope lydgatei within the KLOA action area
are competition from non-native plants, trampling of seedlings by military foot maneuvers, habitat
destruction or modification by feral pigs, and potentia infestation from the black twig borer (U.S.
Army 2003a).

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Melicope lydgatei. This plan should include broader
landscape actions that are needed to sustain thisplant. M. lydgatei requires stabilization because
three stable population units of greater than 50 mature, reproducing individuas each do not exist
outsde of any of the Army action areas. Stabilization for M. lydgatel will indude the following
actions. Additiond surveyswill be conducted within and outside the action areas. The Army will
congtruct exclosures around dl remaining unfenced M. lydgatei occurrences. Where exclosures are
not feasible due to topography, other means of ungulate control will be employed. The Army will
control non-native plants from the vicinity of al known occurrences. All occurrences will be
monitored and fruit or vegetative materid will be collected from remaining wild individuas for
propagation and to increase ex situ stock of M. lydgatei. The Army will establish new occurrences
through reintroduction of propagated plants. Control measures will be implemented for the black
twig borer, usng the most current and affective methods available (U.S. Army 2003a).

Ongoing Consarvetion Actionsin Action Area The Army is currently not conducting specific actions
for this species within the action area (U.S. Army 2003a).
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Status of the Species - Myrsine juddii (Kolea)

Species Description Myrsine juddii isa short-lived perennid in the Myranacese (myrsine family).
This speciesis amany branched shrub ranging from 1 to 2 m (3.5 to 6.6 ft) tal with lesthery, lance-
shaped to dliptic, narrowly inverseleaves4to 12 cm (1.6 to 4.7in.) longand 1.5t0 3.2 cm (0.6 to
1.3in.) wide. Theleaf baseis broadly wedge-shaped to heart-shaped, and the margins are smooth
and curl under. The upper leaf surface is hairless, whereas the lower surface is sparsdly to
moderately covered with short, coarse, siff, whitish or brownish hairs toward the base and along the
midrib. The midrib is prominent and latera veins are moderately conspicuous. The flowers are
unisexud (dioeceous with mae and femae flowers are on separate plants) and occur in groups of
four to eight in tight clusters surrounded by smdl bracts. The yellowish green petds are narrowly
inverse lance-shaped, 2.8 to 3.2 mm (0.1 in.) long and with short hairs, becoming smooth. The
fleshy, round drupe contains asingle seed. This species is digtinguished from othersin the genus by
the hairiness of the lower leaf surface and the shape of the leaf base (Service 1998a; Wagner et al.
1999).

Liding Status Myrsine juddii was federaly listed as endangered on October 10, 1996 (61 FR
53089) and State-listed as endangered in Hawaii at the sametime. A recovery plan was prepared
for this speciesin 1998 (Service 1998q). Critica habitat was designated for this species on Oahu on
June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Myrsine juddii has been reported from only three occurrencesin
the central Koolau Mountains: the north Kaukonahua-K ahana summit divide, Peshinaiatrail, and
Puu Kaingpuaa to Poamoho trail. Currently, one occurrence of gpproximately 3,000 M. juddii are
known in the wild. It islocated between Puu Kainapuaa and north Kaukonahuain the Koolau
Mountains (U.S. Army 2003g; J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers.
comm. 2003).

Ecology Myrsine juddii typicaly grows on ridge crests and gulch dopesin wet forests and
shrublands dominated by Metrosideros polymorpha or amixture of M. polymorpha and
Dicranopterislinearis at elevations between 384 and 867 m (1,260 and 2,844 ft). Associated
native plant goeciesinclude Cheirodendron platyphyllum, Cheirodendron trigynum, Machaerina
sp., Melicope clusiifolia, Psychotria mariniana, and Syzygium sandwicensis. This plant species
has unisexua flowers, but very little is known about the life history requirements of this species (U.S.
Army 2003a; HINHP Database 2001; Service 1998a; 61 FR 53089).

Threats The primary threats to Myrsine juddii include loss of habitat and degradation of the
remaining habitat by non-native plants and animas. Non-native plants such as Clidemia hirta and
Psidium cattleianum threaten the species by dtering its habitat and competing with it for nutrients,
light, and space. Ferd pigs can impact this species by consuming plant parts and fruits and by
rooting soil, which degrades the habitat. This speciesis aso threatened by trampling from military
foot maneuvers. Due to the small number of extant occurrences, this speciesis threetened by arisk
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of extinction from naturally occurring events and/or reduced reproductive vigor (HINHP Database
2001; Service 1998a; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Myrsine juddii. This plan
should aso include broader |andscape actions that are needed for the recovery of this plant
throughout its range. The recovery plan for this species identifies important conservation actions.
Fenced exclosures should be constructed around the al known occurrences of Myrsine juddii to
reduce impacts from ferd pigs. Pigs should aso be controlled or removed from these areas and
from the broader landscape to alleviate their impact on native ecosystems. Non-native plants should
be controlled or removed from the vicinity of al known occurrences of Myrsine juddii. To prevent
extinction of this species, ex situ propagation should be initiated. Myrsine juddii should only be
outplanted within its historic range, in suitable habitat free of impacts from ungulates and non-native
plants. Propagation material should be collected from al extant occurrences (Service 1998a).

Ongoing Conservation Actions The Nationd Tropica Botanica Garden has collected seed from
this species, but it has not been propagated (Service 2002). The Service is currently not aware of
any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Area One hundred percent of the known individuas (3,000) of
Myrsine juddii are found between Puu Kaingpuaa and north Kaukonahua within the KLOA action
area. There are no stable population units of M. juddii outside the KLOA action area (U.S. Army
2003a; J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003).

Threatsin the Action Area The mgjor threats to Myrsine juddii within the KLOA action area
include competition with non-native species, trampling of seedlings by military foot maneuvers, and
habitat degradation and/or destruction by ferd pigs. Non-native plant species compete for
resources with Myrsine juddii and can gain afoothold in disturbed areas such astrails (U.S. Army
20033).

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Myrsine juddii. This plan should include broader
landscape actions that are needed to sustain thisplant. M. juddii requires stabilization because three
stable population units of greater than 50 mature, reproducing individuas each do not exist outside
of any of the Army action areas to ensure that the Army's actions do not causeits extinction. To be
considered stable, M. juddii must the criteria required for stability of a short-lived perennid (Service
19984). Stahilization for M. juddii will include the following actions. Surveyswill be conducted
within and outsde the action areas. The Army will construct exclosures around al remaining
unfenced M. juddii occurrences. Where exclosures are not feasible due to topography, other
means of ungulate control will be employed and areas that contain unfenced occurrences of M.
juddii will be clearly marked as off limitsto training activities. Non-native plants will be controlled in
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the vicinity of al known occurrences. Fruits or vegetative materid will be collected from remaining
wild occurrences for propagation and to increase ex situ stock of M. juddii. The Army will
establish new occurrences within and outside of KLOA through reintroduction of propagated plants.
Control measures will be implemented for the black twig borer, usng the most current and affective
methods available (U.S. Army 20033).

Ongoing Consarvation Actionsin Action Area The Army is currently not conducting specific actions
for this species within the action area (U.S. Army 2003a).

Status of the Species - Phlegmariurus nutans (No Common Name)

Species Description Phlegmariurus nutans is a short-lived perennid member of the

L ycopodiaceae (clubmoss family). This herbaceous epiphyte has afew tufted branches that can
grow to greater than 50 cm (20in) tall. Leaves are lance-shaped or linear, 10 to 15 mm (0.4 to 0.6
in) long, and 2to 3 mm (0.1 in) wide. The reproductive cones are dender and range in length from
3to 15cm (1.2t0 5.9in) and in width from 0.1 to 0.2 mm (0.0004 to 0.008 in). The sporophylls
occur in four overlapping rows. Phlegmariurus nutans can be digtinguished from other Hawaiian
gpeciesin the genus by its habit and large, Stiff leaves (59 FR 14482).

Liging Status Phlegmariurus nutans was federally listed as endangered on March 28, 1994 (57
FR 47028) and listed by the State of Hawaii at the sametime. A recovery plan was prepared for P.
nutans and 65 other plant taxa that occur on the idand of Oahu in 1998 (Service 1998b). Critica
habitat was designated for this species on Kauai and Oahu on February 27, 2003 (68 FR 9116) and
July 17, 2003 (68 FR 35950), respectively.

Higtoric and Current Didtribution Higtoricaly, Phlegmariurus nutans was known from the idands
of Kaua and Oahu. The specimen from Kaual has no specific habitat information associated with its
collection. On Oahu, it was found in various locations in the Koolau Mountains of Oahu between
Kauanui Vdley to the north, Padlaa to the west, and Mount Tantalus to the south (Service 1996).
Currently, 11 individuds are found &t five occurrences on the idand of Oahu: north Kaukonahua
Gulch (5 individuas), Kaukonahua Gulch (1), Kahana (2), Kaipapau (2), and Koloa Gulch (1) (K.
Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). Occurrences and
individudsof P. nutans are declining in the Sate of Hawaii. Phlegmariurus nutans is considered
to be extirpated from the idand of Kauai. Occurrences on Oahu are smal and widdly dispersed
(U.S. Army 20033).

Ecology Phlegmariurus nutans grows on open ridges and dopesin Metrosideros

polymor pha-dominated wet forests and, occasondly, mesic forests. It is known from eevations
between 227 and 846 m (745 and 2,775 ft) with associated native plants that include Antidesma
platyphyllum, Broussaisia arguta, Cyrtandra laxiflora, Dicranopteris linearis, Elaphoglossum
sp., Hedyotis terminalis, Hibiscus spp., Machaerina angustifolia, Psychotria mariniana,
Syzygium sandwicensis, and Wikstroemia oahuensis (HINHP Database 2001; Service 1998b).
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Phlegmariurus nutans has been observed with sporesin May. Additiona information on
reproductive cydes, dispersd agents, longevity, specific environmenta requirements, or limiting
factorsis not available (Service 1998b).

Threats The primary threet to Phlegmariurus nutans is habitat degradation by fera pigs and
compstition for light, space, and nutrients from non-native plant species such as Clidemia hirta,
Paspal um conjugatum, Psidium cattleianum, and Sacciolepisindica. The smal number of
individuals and occurrences make P. nutans vulnerable to decreased reproductive vigor and
extinction from stochastic events (HINHP Database 2001).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Phlegmariurus nutans.
This plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Exclosures should be constructed around the known occurrences of P.
nutans to reduce impacts from ferd pigs. Pigs should be controlled or removed from the greater
landscape that is needed to sustain this clubmoss. Non-native plants should be controlled from the
vidnity of P. nutans. Efforts should be made to establish this species ex situ for genetic storage
(Service 1998b).

On-going Consarvation Actions Propagation of the species was attempted at the Nationa Tropical
Botanicd Garden; however, these efforts were unsuccessful (Service 1998b). The Serviceis
currently not aware of any other conservation efforts for this species.

Environmental Basdline

Status of the Speciesin the Action Areas Phlegmariurus nutans is found in the action areas
delineated for both KLOA and SBER. Four individuas of P. nutans are found in two occurrences
a north Kaukonahua Gulch and dong the Koolau summit trail north of Kahuku Cabin. Both of
these Stes are in the southeastern corner of the KLOA action area. One individud isfound in the
SBER action areain south Kaukonahua Gulch. Together, these five plants represent 45 percent of
the total remaining individuas of this species satewide (K. Kawelo, U.S. Army, pers. comm. 2003;
J. Lau, HINHP, pers. comm. 2003). There are no stable populations of 50 or more mature and
reproducing P. nutans outside of the KLOA and SBER action areas (U.S. Army 2003a).

Threatsin the Action Areas Within the KLOA and SBER action areas, Phlegmariurus nutans is
threatened by habitat degradation by ferd pigs; introduction and establishment of competitive non-
native plant species, trampling from foot traffic; and fire caused by military training activities (U.S.
Army 2003a).

Conservation Needs in the Action Areas A gabilization plan will be developed and implemented for
the stabilization and long-term conservation of Phlegmariurus nutans. This plan should include
broader landscape actions that are needed to sustain this plant. A stabilization plan must be
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developed and implemented for this taxon because there are no stable populations of 50 or more
mature and reproducing individudsin thewild. To be consdered stable, P. nutans must meet the
criteriarequired for ability of a short-lived perennia (Service 1998b). Stabilization for P. nutans
will include the following actions. The Army will fence exclosures to protect occurrences of P.
nutans in KLOA and SBER, wherefencing isfeasible. The Army will aso monitor, control, and/or
remove of pigs and competitive non-native plant species within the exclosures and in the broader
landscape needed to sudtain this plant. Fire protection measures as outlined in the WFMP (U.S.
Army 2003b) will aso be implemented. The Army will conduct surveys within and outsde of
KLOA and SBER action areas (U.S. Army 20033).

On-going Conservation Actions in the Action Areas The Serviceis not aware of any conservation
actions currently being implemented for Phlegmariurus nutans.

Status of the Species - Phyllostegia hirsuta (No Common Name)

Species Description Phyllostegia hirsutais an erect, short-lived perennid subshrub or lianain the
Lamiaceae (mint family). Its hirsute oval-shaped leaves range in length from 14.5 to 30.0 cm (5.7 to
11.8in) and width from 6.5t0 18.0 cm (2.6 to 7.1 in). The aromatic, two-lipped flowers are found
in axillary verticillasters (false whorls) and range in length from 7 to 11 mm (0.3 to 0.4 in). Nutlets
are about 2.5t0 3.0 mm (0.1 in) long (Wagner et al. 1999). In Hawalii, there are 27 recognized
endemic species of Phyllostegia. The ranges for three of these species, P. mallis, P. kaalaensis
and P. parviflora ssp. lydgatei, overlgp with that of P. hirsuta; however, hybrids have never been
observed (U.S. Army 2003a). P. hirsutais considered to be most closely related to P. parviflora
(Wagner et al. 1999).

Liging Status Phyllostegia hirsuta was federaly listed as endangered on October 10, 1996 (61
FR 53089) and listed by the State of Hawaii at the sametime. A recovery plan was prepared in
1998 for this species and 65 other plant taxa that occur on the idand of Oahu (Service 19983).
Critica habitat was designated for P. hirsuta on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Phyllostegia hirsuta was widdy distributed
throughout the Waanae and Koolau Mountains on Oahu. In these mountains, the species ranged
from the head of Kukuiula Gulch (Pahole) to north PAawai Gulch and most of the entire length of the
Koolau Mountains from Pupukea-K ahuku trail to Palolo (HINHP Database 2001). Currently,
between 243 and 254 individuas are known to be extant in 19 occurrences at south Halemano (4
individuas), Opaeula (2), Kawai Iki (2), south branch of north Kaukonahua (1), north Kaukonahua
and Poamoho (1), Kawainui (2), north Haemano and Punauu (1), north Mohiakea Gulch (50),
Waianae Kal/Ha eauau Ridge (20), central Haleauau (20), south Kaukonahua (9), Puu Hapapa
(20), leeward Puu Kaua (1), Ekahanui (51), Kaluaa (30), north Huliwai (20 to 30),
Makaha/Waianae Kal Ridge (2 to 3), Kaluanui (6), and Kaipapau (1) (K. Kawelo, U.S. Army,
pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).
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Ecology Phyllostegia hirsutaistypicaly found on steep, shaded dopes, dliffs, ridges, gullies, and
stream banks in mesic or wet forests dominated by Metrosider os polymorpha or a mixture of
Metrosideros polymorpha and Dicranopterislinearis. It occurs at elevations that range between
195 and 1,202 m (640 and 3,943 ft). Associated native plant species include Antidesma
platyphyllum, Astelia spp., Broussaisia arguta, Chamaesyce multiformis, Cibotium spp.,
Claoxylon sandwicense, Clermontia kakeana, Coprosma longifolia, Cyanea membranacea,
Cyrtandra waianaeensis, Diplazium sandwichianum, Dryopteris unidentata, Dubautia laxa,
Dubautia sherffiana, Elaeocarpus bifidus, Freycinetia arborea, Hedyotis schlechtendahliana,
Hedyotis terminalis, Hibiscus spp., llex anomala, Labordia kaalae, Liparis hawaiienss,
Lysimachia hillebrandii, Machaerina angustifolia, Melicope spp., Myrsine lessertiana, Myrsine
sandwicensis, Neraudia spp., Nothocestrum spp., Perottetia sandwicensis, Phyllostegia
grandiflora, Pipturus spp., Pisonia spp., Pleomele spp., Pouteria sandwicensis, Psychotria
spp., Rumex albescens, Scaevola gaudichaudiana, Streblus pendulinus, Zanthoxylum
kauaense, and severa fern species (HINHP Database 2001; Service 1998a; 61 FR 53089). Wild
specimens have been observed in flower in February and in fruit in June (K. Kawelo, U.S. Army,
pers. comm. 2003) with cultivated materid blooming in July. Additiond information on reproductive
cydes, longevity, pollinators, or limiting factorsislimited. P. hirsutais considered to be a short-
lived perennid species (Service 19983).

Threats The primary threats to Phyllostegia hirsuta include potentia adverse effects of continued
and future Army training activities, habitat degradation and/or destruction by ferd pigs and godts,
predation by rats, and competition from non-native plant species (e.g., Adiantum raddianum,
Athyrium spp., Axonopus fissifolius, Blechnum appendiculatum, Buddleia asiatica, Clidemia
hirta, Drymaria cordata, Lantana camara, Mdinis minutiflora, Passiflora suberosa,
Paspalum conjugatum, Physalis peruviana, Pimenta dioica, Psidium cattleianum, Rubus
argutus, Rubus rosifolius, and Schinus terebinthifolius) (HINHP Database 2001).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Phyllostegia hirsuta. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. Conservation actions should include the construction of exclosures to protect
the known occurrences from ferd pigs and goats, subsequent control and/or remova of ungulates
and rats, dong with competitive non-native plant species. Priority for dl of these actions should be
given to those occurrences with only afew individuas (e.g., south branch of north Kaukonahua,
leaward Puu Kaua, Kapapau). Additiona surveys are adso needed throughout suitable habitat to
locate new occurrences and update the status of those occurrences that have not been seen in recent
years (Service 1998a).

On-going Conservetion Actions One accession of seeds was made from State lands in the Koolau
Mountainsin 1997. This collection resulted in 70 individua plants which flowered a Hawaii’s
Divison of Forestry and Wildlife Pahole Rare Plant Facility (Service 19984). Both Lyon Arboretum
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and National Tropica Botanicad Garden have Phyllostegia hirsuta as seed or cuttings for genetic
gorage. Lyon Arboretum has materid from two collections from the idand of Oahu, while Nationd
Tropica Botanica Garden has approximately 485 seeds from two separate collections (Service
2002). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Baseline

Satus of the Speciesin the Action Areas A totd of 113 individuds of Phyllostegia hirsutais
present within the action areas of three ingdlations: KLOA, SBMR, and SBER. Theseindividuds
represent approximately 46 percent of the species rangewide. Within the action aress, thereis one
gtable population unit of 50 or more mature, reproducing individuads. Thisis at north Mohiakeain
SBMR. Between 130 and 141 individuals occur outside of the action areas with one stable
population unit of 50 or more mature, reproducing individuals a Ekahanui (; K. Kawelo, U.S.
Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). Fourteen individuals of P. hirsuta
occur inthe KLOA action area as part of seven occurrencesin training areas KA-2 and KB-2.
They are found in the Koolau Mountains at south Halemano (4 individuas), Opaeula (2), Kawai [ki
(2), south branch of north Kaukonahua (1), north Kaukonahua and Poamoho (2), Kawainui (2),
north Halemano and Punaluu (1) (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers.
comm. 2003). Within the SBER action area, nine individuds are found in one occurrencein training
area ER-13 in south Kaukonahua Guich. At SBMR, 90 individuas of P. hirsuta are found in three
occurrences distributed over a 10 km (6 mi) distance dong the summit of the Koolau Mountainsin
north Mohiakea Gulch (50), Waianae Ka-Haleauau Ridge (20), and central Haleauau (20) (K.
Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003).

Threatsin the Action Areas Threatsto Phyllostegia hirsuta include continued habitat destruction
by fera pigs and goats, and rockdides; predation by rats, and those impacts attributable to Army
training actions such asfire, trampling, and transport of non-native plant species.

Conservation Needs in the Action Areas A sabilization plan will be developed and implemented for
the stabilization and long-term conservation of Phyllostegia hirsuta. This plan should indude
broader |andscape actions that are needed to sustain this plant. This species must be stabilized, as
there is only one stable populations of 50 or more mature, reproducing P. hirsuta outsde of the
three action areas (KLOA, SBER, and SBMR) and only one stable population is found within the
action areas (SBMR). Stabilization for P. hirsuta will include the following actions. Exclosuresto
protect P. hirsuta againg ferd pigs and goats, aswell asto redtrict military foot traffic, in KLOA
and SBER will be congtructed where these threats are identified as significant by the Oahu
Implementation Team. Non-native plants and rats will be monitored, controlled, and where feasible,
eradicated, within these exclosures. The Army will establish an ex situ stock of P. hirsuta for
reintroduction purposes. Fire protection measures as outlined in the WFMP (U.S. Army 2003b)
will be implemented a KLOA, SBER and SBMR in order to avoid or minimize the potentia
adverse effects of wildfires on this species (U.S. Army 2003a).

Ongoing Consarvation Actionsin the Action Areas Goats are being controlled at SBMR; however,
no fencing can be built due to the presence of unexploded ordinance. The Serviceis not aware of
any other ongoing species-specific conservation actions being implemented for Phyllostegia hirsuta
within the action areas of KLOA, SBMR, and SBER.
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Status of the Species - Phyllostegia kaalaensis(No Common Name)

Species Description Phyllostegia kaalaensisis a perennia herb and a member of the Lamiacese
(mint family). This gpeciesis distinguished from othersin the genus by the presence of spreading,
pointed teeth on its egg-shaped leaf margins and by hairs along the margins of the calyces and bracts
(Wagner et al. 1999). P. kaalaensis was accepted as a separate species from P. glabra only
within the past decade (Wagner et al. 1999). Morphologica characteritics, aswell as different
habitat requirements, distinguish the two species. Also, they are not sympatric, P. kaalaensis
occurs in more xeric habitats than does P. glabra (U.S. Army 2003a).

Liding Status Phyllostegia kaalaensis was federally-listed as endangered on October 10, 1996
(61 FR 53089) and listed by the State of Hawaii at the sametime. A recovery plan was prepared in
1998 for P. kaalaensis and 65 other plant taxa that occur on the idand of Oahu (Service 1998a).
Critica habitat was designated for this species on Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Phyllostegia kaalaensis was formerly known from seven
scattered locations in the Waianae Mountains of Oahu (Service 1998a). Currently, 33 to 38
individudsof P. kaalaensis are found in six occurrences. Pdikea Gulch (10 individuds), Kapuna
(2), Pahole Gulch (10 to 15), Keawapilau (2), central Ekahanui (1), and Waianae Kai (8) (K.
Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003; U.S. Army in litt
2003). Phyllostegia kaalaensis has only been recognized since the 1970s, however, it is not
difficult to identify a downward population trend. Individuals can no longer be found at a number of
dtes where the species had previoudy been recorded, including aong the branches of Ekahanui
Gulch in the southern Waanae Mountains and severd spots in Pahole Gulch in the northern Waanae
Mountains. Additiondly, the Waianae Kai colony has experienced a marked decrease in Size over
the past decade. When first discovered in 1993, the colony contained about 30 plants. By 1998,
only eight plants could be located (U.S. Army 20033).

Ecology Phyllostegia kaalaensis isfound on gulch dopes and bottoms and on dmost vertica rock
facesin mixed mesic forest or Sapindus oahuensis forest between 374 and 796 m (1,227 and
2,611 ft) elevation. Associated native plant species include Antidesma platyphyllum, Claoxylon
sandwicense, Diplazium sandwichianum, Freycinetia arborea, Hibiscus sp., Myrsine
lanaiensis, Myrsine lessertiana, Neraudia melastomifolia, Pipturus albidus, Pouteria
sandwicensis, Psychotria hathewayi, Sreblus pendulinus, and Urera glabra (HINHP Database
2001).

Howeringin P. kaalaensis has been reported from January to June (Nagata 1980). Moths are
presumed to pallinate the flowers. The fleshy blackish fruits are indicative of those thet are
dispersed by birds. The branches are known to root when they touch the ground, with the rooted
stem capable of becoming a separate plant if the tem is severed. Reproduction in this species may
be primarily through vegetative means, as most of the currently known plants are in dense patches
far away from any other plants of the species. Information is extremdy limited regarding flowering
cycles, pallination vectors, seed digpersd agents, longevity, specific environmentd requirements, and
limiting factors (Service 1998a). The three largest occurrences may represent asingle clone asthere
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have been no reports of seedlings or immature plants that without doubt originated from seed (U.S.
Army 2003q). Phyllostegia kaalaensisis considered to be a short-lived perennia species (Service
1998a).

Threats Mgjor threats to Phyllostegia kaalaensis include potentia adverse effects of continued and
future Army training activities, habitat degradation and destruction by ferd pigs and goats, and
competition from non-native plant species. The spread of non-native grass pecies aso increases
the incidence and severity of wildfires. Since dl of the occurrences of P. kaalaensis arefound in
amall patches, they are especidly vulnerable to extirpation due to naturad disasters and stochastic
events.

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Phyllostegia kaalaensis.
This plan should dso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: the construction of exclosuresto protect the known occurrences from fera
pigs and goats, subsequent control and/or removal of ungulates, and removal of competitive non-
native plant species. Priority for dl of these actions should be given to those occurrences with only a
few individuds (e.g., Kapuna, Keawapilau). Additiona surveys are aso needed throughout suitable
habitat to locate new occurrences and update the status of those occurrences that have not been
seen in recent years (Service 1998a).

Ongoing Conservetion Actions This speciesis being successfully propagated at Hawaii’s Divison of
Forestry and Wildlife Pahole Rare Plant Facility (Service 1998a). Genetic materid, as seeds and
cuttings from &t least three separate collections (and totaling at least 29 seeds and/or cuttings), is aso
held in genetic Storage at Lyon Arboretum (Service 2002). The Serviceis currently not aware of
any other conservation actions for this species.

Environmental Basgline

Status of the Speciesin the Action Area Ten Phyllostegia kaalaensis (representing between 26
and 30 percent of the species rangewide) occur in Palikea Gulch within the SBMR action areaand
14 to0 19 individuds are found within the MMR action area (representing between 42 and 50 percent
of the speciesrangewide) (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers.
comm. 2003). There are no known stable population units of 50 or more mature, reproducing
individudsof Phyllostegia kaalaensis rangewide (U.S. Army 20033).

Threatsin the Action Area Threatsto Phyllostegia kaalaensis in SBMR include the continued
degradation of suitable habitat by ferd pigs and goats, aswell astherisk of fire, trampling, and
subsequent introduction and establishment of non-native plant species associated with on-going and
future Army training activities

Conservation Needs in the Action Area This taxon must be stabilized because no stable populations
exig outsde of the Army action area. To be considered stable, Phyllostegia kaalaensis must meet




Colond David L. Anderson 125

the criteriarequired for Sability of a short-lived perennid (Service 1998a). The dtabilization plan for
this taxon from the Makua IP must be implemented to achieve three stable population units.
Stabilization measuresinclude: reintroduction of P. kaalaensis into at least four management units
outsde of any action area, as designated for the Makua I P, collection and propagation of this taxon
for genetic storage and reintroduction into the wild; monitoring and management of known
population units as identified in the Makua I P, surveys for additiona population unitsin suitable
habitat, particularly in Honouliuli; development of fire management plans for population units outside
of MMR and SBMR action areas; and implementation of the WFMP (U.S. Army Garrison 2003,
U.S. Army 2003b).

Ongoing Consarvation Actionsin the Action Area Pursuant to urgent actions established for MMR,
the State of Hawali has collected seeds from occurrences where there are less than five mature,
reproducing individuas of Phyllostegia kaalaensis (e.g., Kapuna) to establish representation in a
living collection (U.S. Army in litt 2003). The Service is not aware of any other conservation
actions being implemented for Phyllostegia kaalaensis in the action aress.

Status of the Species - Phyllostegia mollis (No Common Name)

Species Description  Phyllostegia mollis is a herbaceous perennid subshrub in the Lamiacese
(mint family). The leaves, which range in length from 5to 13 cm (2.0 to 5.1 in), are oppogtey
arranged on long stems which extend from the base of the plant. Threeto six tubular, white, and
dightly fragrant flowers are found at the tip of the slems. The fruits, which turn black at maturity, are
segmented into four sections, each containing a single seed surrounded by fleshy pulp. There are 27
endemic species of Phyllostegia recognized in Hawaii (Wagner et al. 1999). The ranges of three of
these species, P. hirsuta, P. kaalaensis and P. parviflora ssp. lydgatei, overlap with P. mollis;
however, hybrids are unknown (U.S. Army 20033).

Liging Status Phyllostegia mollis was federdly listed as endangered on September 28, 1990 (55
FR 39664) and listed by the State of Hawaii at the sametime. A recovery plan was prepared in
1998 for P. mollis and 65 other plant taxa that occur on the idand of Oahu (Service 19984).
Critical habitat was designated for this species on Maui on May 14, 2003 (68 FR 25934) and Oahu
on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higtorically, Phyllostegia mollis was known from Molokal, Maui,
and Oahu from the centra and southern Waianae Mountains, Mt. Kaala to Honouliuli, and Makiki in
the Koolau Mountains. Currently, this speciesis only known from Oahu and Maui. On Oahu, 98 to
118 individuds are found in eight occurrences. south Mohiakea Gulch (5 individuals), Mohigkea
Gulch (50 to 70), north Pdawai (1), centrd Kduaa (1), Huliwai Gulch (2), Waidi (7), Pudii Gulch
(16), and Ekahanui (16) (J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm.
2003). On East Maui, it is known from Waiopai Gulch (Service 1998a).

Ecology Phyllostegia mollis typicaly grows on steep dopes and in gulches as a component of
mesic to wet forest at elevations between 519 and 928 m (1,702 and 3,044 ft). Associated native
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plant species include Acacia koa, Alyxia oliviformis, Antidesma platyphyllum, Carex meyenii,
Chamaesyce multiformis, Claoxylon sandwicense, Diospyros hillebrandii, Dryopteris
unidentata, Metrosideros polymorpha, Myrsine spp., Pipturus alba, Pisonia umbellifera,
Pouteria sandwicensis, Psychotria hathewayi, and Urera glabra (HINHP Database 2001,
Service 19984). FHowering in P. mollis has been reported from January to June (Nagata 1980) and
moths are the presumed pollinators. Due to the presence of fleshy fruits, it is presumed that seeds
are dispersed by birds. Branches of P. mollis have the ability to root when they touch the ground,
with the rooted stems forming separate plants. It isbelieved that vegetative reproduction may be
the primary method of reproduction as most extant individuals of this species are found in dense
patches some distance from others in the species, and there are no reports of seedlings or individuas
that obvioudy germinated from seed (U.S. Army 20033).

Threats Threats to Phyllostegia mollis include potentid effects of ongoing and future Army training
activities, habitat degradation by feral ungulates, and competitive non-native plant species.
Additionaly, arthropod damage has been observed on the stems of this species (U.S. Army 2003a).
Since dl of the extant occurrences of P. mollis are found in smdl patches, they are vulnerable to
extirpation due to naturd disasters and stochastic events.

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Phyllostegia mollis. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions. construction of exclosures around known occurrences of this species to reduce
impacts from ferd ungulates, control and/or removal of feral ungulates, and control and/or removal
of competitive non-native plant species (Service 1998a). The levd of threat from arthropod activity
should be determined and actions taken to reduce identified significant threats.

Ongoing Conservation Actions The occurrence of Phyllostegia mollisin Pdawa Gulch has been
fenced by The Nature Conservancy of Hawaii. In addition, genetic materid of P. mallis, in the form
of seeds and cuttings from five collections on Oahu, isbeing held at Lyon Arboretum and P. mollis
is being successfully propagated at Lyon Arboretum and National Tropica Botanica Garden
(Service 19983, 2002). The Serviceis currently not aware of any other conservation efforts for this
Species.

Environmental Basdine

Status of the Speciesin the Action Area Fifty-fiveto 75 individuds are found in two occurrences
within the SBMR action area but outside of the impact zone (K. Kaweo, U.S. Army, pers. comm.
2003). Theseindividuds are located in south Mohiakea Gulch (5 individuads) and Mohiakea Gulch
(50 to70) and together represent between 56 to 64 percent of the species rangewide (K. Kawelo,
U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). No stable population units of
50 or more mature, reproducing individuas of Phyllostegia mollis occur outside of the action areg;
however, one stable population units exists within the action area at Mohiakea Gulch (U.S. Army
20033).
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Threetsin the Action Area Threatsto Phyllostegia mollisin SBMR include the continued
degradation of suitable habitat by ferd ungulates and non-native plant species, in addition to those
potential adverse effects which would result from ongoing and future Army training. Threats which
could result from Army training activities include introduction and establishment of non-native plant
species, fire, and trampling from foot traffic (U.S. Army 2003a).

Conservation Needsin the Action Area A sabilization plan will be developed and implemented for
the gabilization and long-term consarvation of Phyllostegia mollis. This plan should include
broader |andscape actions thet are needed to sustain this plant, including suitable habitat outside and
within the action areas. P. mollis will be stabilized because three stable population units do not
currently exist outside of the Army action areas (SBMR). To be considered stable, P. mollis must
meet the criteria required for stability of a short-lived perennia (Service 1998q). Stabilization for P.
mollis will include the following actions. The Army will establish exclosures to protect plants from
ferd ungulates. Fruits and other plant materid will be collected from unrepresented individuas of P.
mollis to increase the ex situ stock, using different aternative techniques for genetic orage. This
stock will aso be used for reintroduction and augmentation of occurrences once they are protected
from ferd ungulates. In addition, competitive non-native plant specieswill be controlled, and where
feasble, eradicated, within the ungulate exclosures. Fire protection measures, including both generd
and specific Standard Operating Procedures, as provided in the WFMP (U.S. Army 2003b) will be
implemented & SBMR (U.S. Army 20033).

Ongoing Consarvation Actionsin the Action Area Army Natura Resource aff have 31 cuttingsin
propagation for future outplanting purposes (U.S. Army 200338). The Serviceis currently not aware
of any other conservation efforts for this speciesin the action aress.

Status of the Species - Plantago princeps (Ale)

Species Description Plantago princeps is a short-lived perennid member of the Plantaginacese
(plantain family). It differs from other native Hawalian members of the genus by its large branched
gems, flowers which are oriented a nearly right angles to the axis of the flower cluster, and fruits
that break open at a point two-thirds from the base. Plantago princeps is endemic to the Hawaiian
Idands. All of the varieties except P. princeps var. longibracteata are woody shrubs. The species
isdivided into four varieties. P. princeps var. anomala (Kaua); P. princeps var. laxiflora
(Molokai, Maui, and Hawaii); P. princeps var. longibracteata (Kaua and the Koolau Mountains
of Oahu); and P. princeps var. princeps (Waianae and Koolau Mountains of Oahu). Aside from
their geographic distribution, they are distinguished from one another by the degree of pubescence
on stems, leaves, and flowers; leave size and venation of leaves, and orientation of flowers (Wagner
et al. 1999).

Liging Status Plantago princeps was federdly listed as an endangered species on November 10,
1994 (59 FR 56333) and listed by the State of Hawaii at the sametime. A recovery plan was
prepared in 1999 for P. princeps and 25 other plant taxathat occur on multiple Hawaiian idandsin
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1999 (Service 1999hb). Critica habitat was designated for P. princeps on theidand of Kauai on
February 27, 2003 (68 FR 9116); on the idand of Molokai on March 18, 2003 (68 FR 12982); on
theidand of Maui on May 14, 2003 (68 FR 25934); and the idand of Oahu on June 17, 2003 (68
FR 35950).

Higtoric and Current Didribution Plantago princeps was higtoricaly found on Kaual, Oahu,
Molokal, Hawaii, and Maui. Itisno longer extant on theidand of Hawaii. Plantago princeps var.
longibracteata was known from Kaua and Oahu; but there are currently no remaining Oahu
occurrences in the Koolau Mountains. P. princeps var. princeps has been recorded from three
generd areas on theidand of Oahu, with most of the currently known plants scattered throughout
the leeward and windward sides of the Waianae Mountains. There are also historica records for
this variety from the southeastern Koolau Mountains in the valeys of Kadihi, Nuuanu, and Manoa. It
has not been observed in that region for over 50 years. Plantago princeps was discovered for the
fird timein the centrd Koolau Mountainsin 2001, when P. princeps var. princeps was identified at
Waiawa just a short distance to the lee of the Koolau Summit Ridge. Plantago princeps var.
princeps is currently known from eight occurrences (atota of 201 to 251 individuas) on Oahu: Puu
Kaena (40 individuas), north Mohiakea (30), Ohikilolo (14), Pahole Gulch (12), the north branch
of north Pdawai (7), the south branch of north Palawai (25), Ekahanui (23), and Halona (50 to 100)
(J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003).

Ecology Plantago princeps (henceforth as variety princeps) occursin two extremely different
types of habitat on the idand of Oahu. Recorded devations for the plant range from 480 t0792 m
(1,580 to 2,600 ft) (HINHP 2002). In the Waianae Mountains, plants are found in mesic habitat on
cliff faces, ledges, and bases. The mgority of these plants are accessible only by rappelling with the
aide of ropes. This cliff habitat is composed predominantly of native grasses, sedges, herbs, and
ghrubs. In contragt, the Waiawa plants occur on a streams de embankment in wet, rainforest habitat
close to the Koolau summit ridge (U.S. Army 20033). This area receives more precipitation than
anywhere dse on theidand. Flowering and fruiting specimens have been collected throughout the
year (Wagner et al. 1999) but little else is known about the phenology, pollination, seed dispersd,
longevity, specific environmenta requirements, or limiting factors for thistaxon. P. princeps is
considered to be a short-lived perennia species (Service 1999b).

When P. princeps was discovered in 1987 in the Waianae Mountains, it had not been seen there for
over 100 years. The species had not been seen in the Koolau Mountains for over 50 years before it
was rediscovered therein 2001. Since dl of the currently known occurrences were only discovered
relaively recently, population trends are not well documented. The occurrence of P. princeps that
was discovered in 1987 in the north branch of north PAawa Gulch isthe only colony for which a
trend has been documented. When first observed, there were gpproximately 20 individuas; only
seven individuals have been seen in recent years. In this particular case, the rapid declineis
attributed to competition from Erigeron karvinskianus, an invasive non-native plant species (U.S.
Army 2003a).

Threats Threat to Plantago princeps include potentia effects of on-going and future Army training
activities, feral ungulates, and competition from competitive non-native plant species. Goats are
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present in the Waianae Mountains and in lower numbersin the Koolau Mountains (none are known
from the wet forests of the Koolaus). Pigs are common, however, in the Koolau Mountains and
may threaten the individuas a the Waiawa occurrence. While threats from non-native plant species
are greater in the drier Waianae Mountain Stes than in the wet forests of the Koolau Mountains, in
both the spread of flammable non-native grasses increases the incidence and destructiveness of
wildfire (Service 1999a; U.S. Army 2003a).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Plantago princeps. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: the congtruction of exclosures protect the known occurrences from ferd pigs
and goats, subsequent control and/or remova of ungulates, and remova of competitive non-native
plant species. Priority for al of these actions should be given to those occurrences with only afew
individuds (e.g., Ohikilolo, the north branch of north Palawai) (Service 1999b).

Ongoing Conservetion Actions Plantago princeps has been fenced to exclude fera ungulatesin
Pahole Naturd Area Reserve. In addition, there are nine individuasin Hawaii’ s Divison of Forestry
and Wildlife Pahole Rare Plant Facility (U.S. Army 2003a). Two plants of an unspecified variety of
P. princeps are dso in cultivation at Nationd Tropica Botanical Garden (Service 1999b). The
Service currently is not aware of any other conservation actions for this species.

Environmental Basdine

Status of the Speciesin the Action Area Seventy Plantago princeps (representing between 28 to
35 percent of the species rangewide) occur in Puu Kaena (40 individuas) and north Mohiakea (30
individuas) within the action areaat SBMR and 26 individuas are found within the MMR action
area (representing between 10 and 13 percent) (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau,
HINHP, pers. comm. 2003). Thereis only one stable population unit of greater than 50 mature and
reproducing individuas of P. princeps outside of the SBMR and MMR action areas (U.S. Army
20033).

Threstsin the Action Area Thregtsto Plantago princeps in SBMR include potentia effects from
ongoing and future Army training activities, and on-going habitat degradation by ferd ungulates and
non-native plant species. The primary threats to P. princeps from military training indudefire,
trampling from foot traffic, and the introduction and establishment of non-native plant species (U.S.
Army 2003a).

Conservation Needs in the Action Area This taxon must be stabilized because no stable populations
exig outside of the Army action area. To be considered stable, Plantago princeps must meet the
criteriarequired for stability of ashort-lived perennid (Service 1999b). The stabilization plan for this
taxon from the Makua IP must be implemented to achieve three stable population units. Stabilization
messures include: collection and propagation of this taxon for genetic storage, monitoring and
management of known population units as identified in the Makua I P, and implementation of the
WFMP (U.S. Army 2003b).
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Ongoing Conservation Actionsin the Action Area There are no ongoing species-specific
consarvation actions being implemented for Plantago princeps at SBMR (U.S. Army 2003a).

Status of the Species - Pterislidgatei (No Common Name)

Species Description Pterislidgatel isashort-lived perennia member of the Adiantacese
(maidenhair fern family). Itisacoarse herb, 0.5t0 1 m (1.6 to 3.3 ft) in height arisng from a
horizonta rhizome 1.5 cm (0.6 in) thick and a least 10 cm (3.9 in) long when mature. The fronds,
including the leaf stalks, range in length and width from 60 to 95 cm (24 to 37 ) and 20to 45 cm (8
to 18 in), respectively. Theleafy portion of the frond is oblong-deltoid to broadly ovate-ddltoid,
thick, brittle, and dark gray-green. The sori are apparently margind in position, either fused into long
linear sori, or more typicaly separated into distinct shorter sori, with intermediate conditions being
common. It can be distinguished from other Hawaiian species in the genus by the rough, brittle
texture of its fronds, overdl dark green color, and the tendency of the sori dong the leaf marginsto
be broken into short segments rather than fused into a continuous margina sori (Palmer 2003).

Liding Status Pterislidgatel was federaly listed as an endangered species on September 26, 1994
(59 FR 49025) and listed by the State of Hawaii at the sametime. A recovery plan was prepared
for P. lidgatel and other fern taxain 1998 (Service 1998b). Critical habitat for this specieswas
designated on the idand of Moloka on March 18, 2003 (68 FR 12982); on theidand of Maui on
May 14, 2003 (68 FR 25934); and on the idand of Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Pterislidgatei isan endemic speciesthat historically occurred in
the Koolau Mountains of Oahu, and on Maui and Molokai (where it was collected only oncein
1912). It has aways been rare and in recent years has not been seen in areas where it had been
previoudy observed, though living plants are till being found in new locations on Oahu and Maui
(Pamer 2003). On these idands, there are an estimated 45 individuas in eight occurrences. On
Oahu, 25 individuals are found as part of Sx occurrences in Kawainui (3 individuas), Kawal 1ki (3),
north Kaukonahua (1), south Kaukonahua (14), Kaduanui (1), and Waimano (3). On Maui, 20
individuas are found as part of two occurrences at Kauaula Valey (12) and Kahakuloa Stream (8)
(Service 1998b; K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP pers. comm. 2003).

Ecology On Oahu, Pterislidgate is generaly found on streambanks and near waterfals. It occurs
a gpproximately 75 m (246 ft) elevation in wet Metrosi der os polymor pha-Dicranopteris linearis
forest with Asplenium spp, Broussaisia arguta, Cibotium chamissoi, Cyrtandra spp.,
Diplopterygium pinnatum, Doodia lyonii, Dryopteris sandwicens's, Elaphoglossum
crassifolium, Isachne pallens, Machaerina angustifolia, Sadleria squarrosa, Selaginella
arbuscula, and Sphenomeris chinensis. M. polymor pha istypicaly the dominant native overstory
tree species (HINHP Database 2002; U.S. Army 20033).

Threats The mgor threatsto Pteris lidgatel include habitat degradation and consumption by ferd
pigs, competition from non-native plants, potentid effects of on-going and future Army training
activities, and the risk of extinction due to the smal number of remaining individuas and stochastic
events. The non-native plants Ageratinariparia, Christella parasitica, Clidemia hirta,
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Paspal um conjugatum, Psidium cattleianum, Pterolepis glomerata, Sacciolepis indica threaten
P. lidgatel by dtering its habitat and competing with it for nutrients, light, and space (Service
1998b).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Pterislidgatel. Thisplan
should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: congtruction of exclosures protect the known occurrences from fera pigs and
goats, subsequent control and/or remova of ungulates, and remova of competitive non-native plant
species. Priority for dl of these actions should be given to those occurrences with only afew
individuds (e.g., north Kaukonahua, Kduanui). Additiond surveys are dso needed throughout
suitable habitat to locate new occurrences and update the status of those occurrences that have not
been seen in over 20 years (Service 1998b).

On-going Conservetion Actions The Nature Conservancy of Hawaii’s ungulate control program in
K apunakea Preserve on Maui includes construction of fences to protect rare plants, annua
monitoring of ungulates, and trained staff and volunteer hunting (68 FR 25934). These efforts have
reduced the spread of ferd pigs into the nearby areain Kauaula Valey where an occurrence of
Pterislidgatei isfound (Service 1998b). The Serviceis not aware of any other conservation
actions are being implemented for this species.

Environmental Basdine

Status of the Speciesin the Action Areas Pterislidgatel isfound within the action areas of KLOA
and SBER where their combined 21 individuas are found in four occurrences and represent 47
percent of the total remaining individuas of this species rangewide. In the KLOA action area, seven
individuals are found in three occurrences: Kawai 1ki (3 individuas), Kawainui (3) and north
Kaukonahua (1). Within the action areafor SBER, 14 individuas are found as one occurrence a
south Kaukonahua (K. Kawelo, U.S. Army, pers. com. 2003; J. Lau, HINHP, pers. com. 2003).
There are no stable populations of 50 or more mature, reproducing individuds of P. lidgatei (U.S.
Army 2003a).

Threatsin the Action Areas Without control of ferd ungulates, habitat destruction by feral pigsand
goaswill continue to adversdy affect Pteris lidgatei and threaten its surviva and recovery.
Additionaly, fire, trangport and establishment of non-native plant species, and trampling from foot
traffic are threats to P. lidgatei which could result from on-going and future training activities a
KLOA and SBER (U.S. Army 2003a).

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the gabilization and long-term conservetion of Pterislidgatel. This plan should include broader
landscape actions that are needed to sustain this plant. This species needs to be stabilized because
no population units of 50 or more mature, reproducing P. lidgatei exist outsde of the KLOA and
SBER action aress.

Sabilization for P. lidgatei will include the following actions. Fenceswill be constructed around the
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known occurrences of this plant (particularly those in KLOA) to protect individuas from ferd pigs.
Ferd pigswill then be controlled or removed from these fenced areas. Compstitive non-native
plants species will dso be removed from these fenced areas and their levels monitored for
subsequent control. Fire protection measures as outlined in the WFMP (U.S. Army 2003b), both
generd and those Standard Operating Procedures which are ingta lation-specific, will be
implemented at KLOA and SBER (U.S. Army 20033).

On-going Conservation Measuresin the Action Areas Currently, the Service is not aware of any
conservation actions are being conducted for Pteris lidgatel within Army action areas at KLOA
and SBER.

Status of the Species - Sanicula purpurea (No Common Name)

Species Description  Sanicula purpurea isa stout and erect perennid member of the Apiaceae
(pardey family). It rangesin height from 8 to 36 cm (3.1 to 14.2 in) with sems originating from
numerous kidney- to heart-shaped basal leavesthat are 3 to 7-lobed and 2t0 8 cm (0.8t0 3.1 in)
wide. Thesmal purple or cream-colored flowers form branched termina umbels of 6 to 10 flowers.
Fruits are spherical, prickly, and 2.0 to 3.5 mm (0.08 to 0.14 in) long and 2 to 3 mm (0.08 to 0.12
in) wide (Wagner et al. 1999).

Liding Status Sanicula purpurea was federaly listed as endangered on October 10, 1996 (61 FR
53108) and listed by State of Hawalii at the sametime. A recovery plan was prepared in 1999 for
S purpurea and 25 other plant taxa that occur on multiple Hawaiian idands (Service 1999b).
Critical habitat was designated for this species on the idand of Maui on May 14, 2003 (68 FR
25934) and on the idand of Oahu on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Sanicula purpurea is known from Oahu and Maui. On Oahu, it
occurred aong the Koolau Mountain summit crest from 700 to 1,698 m (2,300 to 5,570 ft)
elevation on wet, windswept dopes. Currently, on Oahu, 45 individuals are found as part of six
occurrences a Helemano-Punaluu divide (10 individuds), north Kaukonahua-Punauu Summit (8),
Kaukonahua-K ahana summit (22), Waimau-Kahaluu summit divide (1), Puu Keshiakahoe (1), and
Wailupe-Waimanao summit divide (3) (HINHP Database 2001; K. Kawelo, U.S. Army, pers.
comm. 2003; J. Lau, HINHP, pers. comm. 2003). On West Maui, 200 individuas are distributed
throughout seven scattered occurrences along 2.5 km (1.6 mi) of the Puu Kukui trail and on the
West Maui Naturd Area Reserve in the Puu Kukui watershed. In tota, there are 245 individuas of
S purpurea known to remain in the wild (Service 1999b; K. Kawelo, U.S. Army, pers. comm.
2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Sanicula purpurea occurs in open mixed montane bogs or Metrosider os polymor pha-
dominated mixed montane bogs and windswept shrublands within the cloud zone between 415 and
959 m (1,361 and 3,146 ft) elevation. Associated native plant species include Bidens spp.,
Cheirodendron spp., Dicanthelium koolauense, Gahnia beechyi, Leptecophylla tameiameiae,
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Lycopodium spp., Machaerina angustifolia, Plantago pachyphylla, Sadleria pallida, and
Vaccinium spp. (HINHP Database 2001). Flowering cycles, pollination vectors, seed dispersa
agents, longevity, specific environmenta requirements, and limiting factors for S. purpurea are
unknown. S. purpurea is considered to be a short-lived perenniad (Service 1999b).

Threats Threats to Sanicula purpurea on Oahu include potentia effects of on-going and future
Army training activities, habitat degradation by ferd pigs, competition from non-native plant species,
reduced reproductive vigor, and arisk of extinction due to the smal number of existing occurrences
and stochagtic events. The non-native plant species Axonopus fissifolius and Clidemia hirta
threaten S. purpurea by dtering its habitat and competing with it for nutrients, light, and space
(HINHP Database 2001; Service 1999Db).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Sanicula purpurea. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: congtruction of exclosures protect the known occurrences from fera pigs and
goats, subsequent control and/or remova of ungulates, and remova of competitive non-native plant
species. Priority for dl of these actions should be given to those occurrences with only afew
individuds (e.g., Wamau-Kahauu Summit Divide, Puu Keshiakahoe). Additiond surveys are dso
needed throughout suitable habitat to locate new occurrences and update the status of those
occurrences that have not been seen in recent years (Service 1999b).

Ongoing Conservation Actions Sanicula purpurea isfound in bog habitat in the Puu Kukui
watershed owned by Maui Land and Pinegpple on Maui. Since 1988, Maui Land and Pinegpple
has managed Puu Kukui Watershed and is receiving funding from the Service to survey for rare
plants on their lands and build feral ungulate exclosuresto protect listed pecies, including S.
purpurea, that occur in the watershed. Maui Land and Pinegpple have also constructed a
boardwalk in Puu Kukui that spans the known range of this occurrence of S. purpurea. Entry into
this areais gtrictly regulated to prevent the inadvertent introduction of competitive non-native plant
species (Service 1999b; 68 FR 25934).

Environmental Basdine

Status of the Speciesin the Action Areas Sanicula purpurea occurs within the KLOA and SBER
action areas. Within KLOA, 18 individuas are found as two occurrences, eight individuas occur at
north Kaukonahua-Punauu summit and 10 individuas occur &t Halemano-Punaluu summit divide.
Within SBER, 22 individuas are found in one occurrence a Kaukonahua-Kahana summit (J. Lau,
HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003). Altogether these 40
individudsof S. purpurea represent 16 percent of the remaining individuas of the species
rangewide. No stable population units of 50 or more mature, reproducing individuas of S
purpurea occur on Oahu, athough there are two stable population units on Maui (U.S. Army
20033).
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Threatsin the Action Areas Fera pigs are athreat to Sanicula purpurea within the action areas
due to their rooting and other habitat debilitating actions. In addition, S. purpurea is threatened by
ongoing and future Army actions which include fire, introduction and establishment of non-native
plant species, and trampling from foot traffic (U.S. Army 2003a).

Conservation Needs in the Action Areas A sabilization plan will be developed and implemented for
the stabilization and long-term conservation of Sanicula purpurea. This plan should include broader
landscape actions that are needed to sugtain this plant, including suitable habitat outside and within
the action areas. S. purpurea will be stabilized because three stable population units do not
currently exist outside of the Army action areas. To be consdered stable, S. purpurea must meet
the criteriarequired for sability of a short-lived perennia (Service 1999b). Stabilization for S.
purpurea will incdlude the following actions. Occurrences of S. purpurea at KLOA and SBER will
be fenced to protect them from the effects of ferd pig activity and foot traffic where these threats are
identified as Sgnificant by the Oahu Implementation Team. The Army will control non-native plant
gpecies within these fenced areas and monitor for new introductions of non-native plants. These
effortswill be prioritized for occurrences with few remaining individuas (U.S. Army 2003a).

Ongoing Consarvation Actionsin the Action Areas Army Natural Resource staff are currently
growing plant materid for reintroduction (U.S. Army 20033). The Serviceis not aware of any other
conservation actions for this species within the KLOA and SBER action aress.

Status of the Species - Schiedea hookeri (No Common Name)

Species Description Schiedea hookeri isamember of the Caryophyllacese (pink family). Itisa
sprawling perennid herb with semsthat range in length from 0.3 to 0.5 m (1 to 1.6 ft). These gems
curve dightly upward or lie close to the ground producing matted clumps. Leaves are opposite,
narrow lance-shaped to dliptic, and range from 3to 8 cm (1.2t0 3.2 in) in length and 0.4 to 1.5 cm
(0.2t0 0.6 in) in width. Fowers are apetalous, perfect, and borne in open branched inflorescences
which are hairy and somewhat sticky. Sepas are green to purplein color and 3to 4.5 mm (1.2 to
1.8in) long. S hookeri isdigtinguished from othersin this endemic Hawaiian genus by its open,
hairy, and sometimes sticky inflorescence and capsule size (Wagner et al. 1999).

Liding Status Schiedea hookeri was federaly listed as endangered on October 10, 1996 (61 FR
53108) and listed by the State of Hawaii a the sametime. A recovery plan was prepared for S
hookeri and 24 other plant taxa that occur on the multiple idands in the state of Hawaii in 1999
(Service 1999h). Critical habitat for this pecies was designated on the idand of Oahu on June 17,
2003 (68 FR 35950).

Higtoric and Current Didribution Higtoricaly, Schiedea hookeri was known from the Waianae
Mountains of Oahu and a single fragmentary collection from Maui that may, in fact, represent a
different species. Currently on Oahu, 265 individuds are found in 13 occurrencesin the following
locations: Mohiakea Gulch (5 individuds), Kduakauila Gulch (6), Makua-Makaha Ridge (4),
between Kolekole Pass and Puu Hapapa (10), Kaena-Kaala Ridge (present but numbers
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unknown), Kauaa Gulch (60), Kamaileunu Ridge (11), Makaha, Makaha-Waianae Ka Ridge (40),
Palikea Gulch (10), southwest of Puu Kaua (25), Waanee Kai (43), Waanae Ka Ridge (20), and
the west side of Puu Kaua (30)

(Service 1999b; J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003).

Ecology Schiedea hookeri occursin diverse mesic or dry lowland forests typicaly dominated by
Metrosideros polymorpha or Diospyros spp. Elevations a which the speciesis found range
between 365 and 790 m (1,200 and 2,600 ft). However, one occurrence is found at 850 to 900 m
(2,800 to 2,950 ft). Other associated plant speciesinclude Dodonaea spp., Artemisia australis,
Bidens spp., Carex meyenii, and Eragrostis grandis (Service 1999b). Mature fruits have been
observed on S. hookeri in June and August. A series of sdlf-pollination experiments which included
within-occurrence crosses and crosses among occurrences have demonstrated that S. hookeri
shows moderately strong inbreeding depression, which could detrimentally affect wild occurrences
that have only afew individuds. S. hookeri appearsto be an out-crossing species, and in
greenhouses, flowers do not set seed unless they are hand-pollinated. In the field, the speciesis
presumed to be pollinated by insects, although none have been observed. A related species, S
lydgatei on Molokal, is gpparently pollinated by native, night-flying moths. S. hookeri appear to be
long-lived, but there is no evidence of reproduction from seed under field conditions. Seedlings from
other Schiedea speciesthat occur in mesic or wet Sites are gpparently consumed by introduced
dugsand snals. In contrast, Schiedea species that occur in dry areas produce abundant seeds and
seedlings following winter rains, presumably because the drier Sites have fewer non-native predators.
S hookeri differs conaderably through its range in its potentia for clona growth. Plants from
Kauakauila Gulch at Makua are upright, and show little potentia for clona growth and spread. In
contrast, clonal growth has been detected for individuds at Kauaa Gulch where the growth form is
decumbent and plants demonstrate nodal rooting (HINHP Database 2001; Service 1999b; Weller
and Sakal, unpublished data). Additional information on flowering cycles, seed dispersd agents,
longevity, specific environmenta requirements, or limiting factorsis not available for this species.

Threats The primary threats to Schiedea hookeri include habitat degradation and/or destruction and
predation by ferd goats and pigs, competition with non-native plant species for light, space, and
nutrients, and predation by introduced dugs and snails. The Kauakauila Gulch occurrenceisdso
potentialy threetened by fire and military activities (Service 1999b).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Schiedea hookeri. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: the construction of exclosures around al known occurrences of S hookeri and
subsequent control of ferd ungulates and non-native dugs, snails, and plant species within these
areas (Service 1999b).
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Ongoing Conservetion Actions Lyon Arboretum, the Honolulu Botanical Garden, and the Nationd
Tropica Botanica Garden have cuttings of Schiedea hookeri. No other conservation actions are
known for this species.

Environmental Basdline

Status of the Speciesin the Action Area There arefiveindividuds of Schiedea hookeri within the
SBMR action area. These individuas represent approximately two percent of the pecies
rangewide. On Oahu, 10 individuds are known from the MMR action area, representing four
percent of the species (K. Kawelo, U.S. Army pers. comm. 2003; J. Lau, HINHP, pers. comm.
2003). At least three stable population units of 50 mature, reproducing individuas are known
outside of the action areas (U.S. Army 2003a).

Threetsin the Action Area Within the SBMR action area, Schiedea hookeri isthrestened by the
introduction and establishment of competitive non-native plant gpecies, fire due to military activities,
trampling from foot maneuvers, fera ungulates, and non-native dugs and snails (U.S. Army 20033).

Conservation Needsin the Action Area. Schiedea hookeri does not require stabilization across its
range because 50 percent of the known individuas do not occur in the action area and there are at
least three stable population units known outside of any of the Army action areas. The Oahu
Implementation Team will review this species to determine if any species-gpecific conservation
actions are needed, such as collection for genetic storage. This species will benefit from habitat level
management for other Makua and SBMR endangered species (U.S. Army 2003a).

Ongoing Consarvation Actionsin the Action Area There are currently no conservation actions being
implemented for Schiedea hookeri within the SBMR action area (U.S. Army 2003a).

Status of the Species - Schiedea kaalae (No Common Name)

Species Description Schiedea kaalae is amember of the Caryophyllaceae (pink family). This plant
lacks amain stem and rises from a short woody caudex which istypicaly lessthan 20 cm (8in) in
length. Leaves are opposite, thick, sngle-veined, and clustered at the top of the ssem. The
inflorescenceis 20to 40 cm (8to 16 in) long. FHowerslack petas but have purple bracts and sepals
that resemble petals. The fruit is an ovoid capsule filled with dark grayish-brown seeds which are
about 1.0 mm (0.0004 in) long (Wagner et al. 1999). The endemic Hawaiian genera Schiedea and
Alsinidendron congtitute a complex of species descended from a single colonizing ancestor.
Schiedea kaalae belongs to a subgroup of its genus that includes S. nuttallii and S. pentandra
(Wagner et al. 1999).

Liding Status. Schiedea kaal ae was federally listed as endangered on October 29, 1991 (56 FR
55770) and listed by the State of Hawaii at the sametime. A recovery plan was prepared for S
kaalae and 65 other plant taxa that occur on the idand of Oahu in 1998 (Service 19984). Ciritical
habitat for this species was designated on the idand of Oahu on June 17, 2003 (68 FR 35950).
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Higtoric and Current Didribution Higtoricaly, Schiedea kaalae was known from the north-centra
and south-central Waianae Mountains and the northern Koolau Mountains of Oahu. Approximeately
22 to 23 individuds are found in eight extant occurrences a north Mohiakea Gulch (1 individud),
Pahole Gulch (3), Huliwai (1 to 2), Maakua (4), north branch of south Ekahanui (3), north Kduaa
(2), north Pdawai (1), and the south branch of Ekahanui (7) (K. Kaweo, U.S. Army, pers. comm.
2003; J. Lau, HINHP, pers. comm. 2003).

Ecology Inthe Koolau Mountains, Schiedea kaal ae has been found in habitats that range from
mesic to wet. The species occurs at e evations between 64 and 869 m (210 and 2,850 ft) in gulch
bottoms and on lower gulch dopes. Plants can grow on gentle to moderate dopes, steep rock
embankments, and nearly vertica cliffs. Some Koolau stes are congtantly wet from seeping water.
In many cases, S. kaalae occurs in the same drainages asitsrdatives S. nuttallii, S pentandra, S
hookeri, and Alsinidendron obovatum. In such cases, S. kaalae is usudly found in the more xeric
areas of these drainages, while the other taxa occupy areas of the drainages that are more mesic.
Associated native species include Alyxia oliviformis, Athyrium arnottii, Athyrium
sandwichianum, Boehmeria grandis, Charpentiera sp., Claoxylon sandwicense, Cyrtandra
calpidicarpa, Cyrtandra laxiflora, Diospyros hillebrandii, Dryopteris unidentata, Freycinetia
arborea, Hedyotis acuminata, Nothocestrum longifolium, Pipturus albidus, Pisonia
sandwicensis, Pisonia umbellifera, Pouteria sandwicensis, Psychotria hathewayi, Selaginella
arbuscula, and Xylosma hawaiiense (HINHP Database 2001; Service 1998a). Individuasof S.
kaalae are considered to be short-lived perennials (Service 1998a). S. kaalae has perfect flowers
(each flower having both anthers and samen). Fowering occurs from March through June (Service
19983). A seriesof experimenta sdf-pollinations, within-population crosses, and crosses among
occurrences has demonstrated that S. kaal ae experiences moderately strong inbreeding depression.
These resultsindicate that reductions in population size could result in expression of inbreeding
depression among progeny, with potentially del eterious consequences for the long-term persistence
of this species. Conggtent with the evidence for inbreeding depression, S. kaalae appears to be an
out-crossing species. Under greenhouse conditions, flowers do not set seed unless hand-pollinated.
In the field, plants have been being visted by an introduced syrphid fly that was likely feeding on
pollen. Seedlingsof S kaalae, like other species of Schiedea that occur in mesic or wet Stes, are
believed to be eaten by introduced dugs and snails. In contrast, S. speciesthat occur in dry areas
produce abundant seedlings following winter rains. Hybridization between Schiedea species has
been documented in the wild and is not uncommon for species growing together in cultivetion. Little
elseisknown about its flowering cycles, pollination vectors, seed dispersa agents, longevity, specific
environmental requirements, and limiting factors (Service 1993a).

Threats The mgor threats to Schiedea kaal ae include habitat loss and predation by ferd pigs and
goats, competition from the non-native non-native plants for light, space, and nutrients; predation by
introduced dugs and snails; fire; reduced reproductive vigor due to inbreeding; and arisk of
extinction from stochastic natural events such aslanddides. Non-native plantsthat are of concern
indude Ageratina adenophora, Ageratina riparia, Blechnum appendiculatum, Christella
paraditica, Clidemia hirta, Cordyline fruticosa, Melinus minutiflora, Morella faya, Oplismenus
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hirtellus, Passiflora suberosa, Psidium cattleianum, Psidium guajava, Rubus rosifolius, and
Schinus terebinthifolius (HINHP Database 2001; Service 1998a).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Schiedea kaalae. This
plan should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: congtruction of exclosure fences round al known occurrences of S kaalae
and control of feral ungulates and foot traffic within these exclosures. These fenced areas should be
monitored, and non-native plants, introduced dugs, and snails should be removed from the exclosure
(Service 19984).

Ongoing Conservetion Actions Seeds and other genetic materia are dso being held in refugia for
Schiedea kaalae. The Wamea Arboretum and National Tropica Botanica Garden currently house
sx and 10 cuttings, respectively; the Lyon Arboretum holds seeds and cuttings, and 3,000 seeds are
being stored at the Lyon Arboretum Seed Storage Fecility (Service 2002). The Serviceis currently
not aware of any other conservation efforts for this species.

Environmental Basdline

Status of the Speciesin the Action Area Thereisonly oneindividud of Schiedea kaalae known
from the SBMR action area. Thisindividua islocated in north Mohiakea Gulch at about 640 to 885
m (2,100 to 2,900 ft) elevation and represents four percent of the species state-wide. Three
individuas, representing 14 percent of the species, are found within the MMR action area. No
populations of greater than 50 mature, reproducing individuals exist (U.S. Army 20033).

Threatsin the Action Area Within the SBMR action area, Schiedea kaal ae is threatened by
competition from non-native plant speciesfor light, space, and nutrients; fire that results from Army
training activities, and fera animds that continue to threaten the long-term survivd of this plant (U.S.
Army 2003a).

Conservation Needsin the Action Area This taxon must be stabilized because no stable populations
exist outsde of the Army action area. To be considered stable, Schiedea kaalae must meet the
criteriarequired for stability of ashort-lived perennid (Service 19984). The stabilization plan for this
taxon from the Makua IP must be implemented to achieve three stable population units. Stabilization
measuresinclude: reintroduction of S, kaalae into a least one management unit within and three
outsde of any action area, as designated for the Makua I P, collection and propagation of this taxon
for genetic storage and reintroduction into the wild; monitoring and management of known
population units as identified in the Makua | P, development of fire management plans for population
units outsde of MMR and SBMR action areas, and implementation of the WFMP (U.S. Army
2003Db).
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Ongoing Conservation Actionsin the Action Area Thethreeindividuas of Schiedea kaalae that
occur a Pahole have been fenced and are being managed as part of urgent actions established for
Makua IP (U.S. Army, in litt. 2003). The Serviceis currently not aware of any other conservation
efforts for this speciesin the action arees.

Status of the Species - Tetraplasandra gymnocarpa (Ohe ohe)

Species Description Tetraplasandra gymnocar pa isamember of the Auradiaceae (ginseng family).
This tree species rangesin height from 2.5 to 10.0 m (8.2 to 32.8 ft) and has odd-pinnate compound
leaveswhich are 30 to 55 cm (11.8 to 21.7 in) long. Flowers are perfect (both anthers and
gtamens) and found in termina compound-umbellate or racemose-umbelate inflorescences. The fruit
isadrupe and purple a maturity (Wagner et al. 1999).

Liging Status Tetraplasandra gymnocar pa was federdly listed as endangered on March 28, 1994
(59 FR 14493) and listed by the State of Hawaii at the sametime. A recovery plan was prepared
for T. gymnocarpa and 65 other plant taxa that occur on theidand of Oahu in 1998 (Service
1998a). Critical habitat was designated for this species on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Tetraplasandra gymnocarpa was historicaly known from
Punduu, Waikakaaua Gulch, Mount Olympus, and the region between Niu and Wallupe in the
Koolau Mountains of Oahu. This species was dso observed in the Waianae Range a Pdlikeain
1954. Currently, T. gymnocarpa is restricted to 16 occurrencestotaing at least 176 individuadsin
the summit regions of the Koolau Mountains (Wagner et al. 1999; K. Kawelo, pers. comm. 2003;
J. Lau, pers. comm. 2003). Specifically, these occurrences are found at Paumalu and Kaunala
Gulches (4 individuas), lower Peghinaiatrall (2), lower Kawai Iki (8), Peshinaiatrail (midreach; 1),
Kawailoatrall (1), upper Kawai 1ki (1), south Kaukonahua summit (1), Waimano to south
Kaukonahua Gulch (at least 25), Walkakdaua (1), Kaipapapato Kauanui (at least 25), Kawaao
to Waiau (25), Aieatral (2), Hlawa-Haku Ridge to Moandua-Haiku Ridge (at least 25), Puu
Keahiakahoe (21), Konahuanui (9), and East Honolulu-Wiliwili Nui to Kuliouou (at least 25)
(Wagner et al. 1999; J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm.
2003).

Ecology Tetraplasandra gymnocarpa istypicaly found on windswept summit ridges, dopes, or
gulliesin wet or sometimes mesic lowland forests and shrublands between eevations of 93 and 959
m (305 and 3,146 ft). Associated native plant speciesinclude Acacia koa, Antidesma
platyphyllum, Bidens spp., Bobea elatior, Broussaisia arguta, Cheirodendron spp., Cibotium
chamissoi, Cibotium glaucum, Cyanea humboldtiana, Dicranopteris linearis, Diplopterygium
pinnatum, Dubautia laxa, Freycinetia arborea, Hedyotis fosbergii, Hedyotis terminalis,
Labordia sp., Lobelia hypoleuca, Machaerina angustifolia, Melicope sp., Metrosideros
polymorpha, Myrsine fosbergii, Pouteria sandwicensis, Psychotria spp., Sadleria sp., Syzygium
sandwicensis, Tetraplasandra oahuensis, and Wikstroemia sp. (HINHP Database 2001; Service
1998a). T. gymnocar pa has been observed flowering and fruiting in November (Service 1996) and
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fruiting in May and September (Service 1998a). Thereislittle other information on its reproductive
cycles, longevity, Soecific environmentd requirements, or limiting factors.

Threats The mgor threats to Tetraplasandra gymnocar pa are Smilar to those of other wet forest
plants. Fera pigsroot soil and destroy habitat. The two-spotted leafhopper causes a systemic
infection that defoliates the plant. Non-native plant species such as Aleurites moluccana,
Araucaria columnaris, Ardisia elliptica , Axonopus fissifolius, Clidemia hirta, Erigeron
karvinskianus, Eucalyptus sp., Paspalum conjugatum, Psidium cattleianum, Pterolepis
glomerata, Sacciolepisindica, and Setaria palmifolia compete for light, space, and nutrients. The
amall sze of occurrences results in reduced reproductive vigor and the risk of extinction from
stochastic events (HINHP Database 2001; Service 1998a; 59 FR 14482).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Tetraplasandra
gymnocarpa. This plan should aso include broader landscape actions that are needed for the
recovery of this plant throughout itsrange The recovery plan for this species identifies the following
important conservation actions. Fenced exclosures need to be constructed around al known
occurrencesof T. gymnocarpa. Emphasis should be placed on those occurrences with five or less
individuds (e.g., Paumalu and Kaunda Gulches, Kawailoatrail). Fera pigs and competitive non-
native plant species should be removed or controlled from exclosures and from the greeter
landscape needed to recovery this plant. Monitoring should be conducted at each occurrence to
determine the presence, and effect of, the two-spotted leafhopper on T. gymnocarpa. If this
leafhopper is detected and its presence is adversdly affecting seedlings or trees, the insect should be
controlled using approved pest management methods.

Ongoing Consarvation Actions Both the Lyon Arboretum and Waimea Arboretum have genetic
materid of Tetraplasandra gymnocarpa in genetic sorage. The Lyon Arboretum houses 10
plants/seeds from two sources and Waimea Arboretum houses two plants from one source (Service
2002). Seed germination attempts a Lyon Arboretum have not been successful (Service 1998a).
The Serviceis currently not aware of any other conservation efforts for this goecies.

Environmental Baseline

Satus of the Speciesin the Action Areas Forty-four individuals of Tetraplasandra gymnocarpa
occur within the action areas of KTA, KLOA, and SBER. Together, they make up approximately
25 percent of the known individuas rangewide. Within the KTA action areathere are four
individuas reported from one occurrence in Pauma u-Kaunada Gulches (HINHP 2002; U.S. Army
20033, K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP, pers. comm. 2003). These
individuas represent less than one percent of the tota remaining individuas of this species. Within
the KLOA action area there are 13 individuas from five occurrences at lower Peghinaiatrail, lower
Kawal 1ki, Peshinaiatrall (midreach), Kawalloatral and upper Kawai Iki. Theseindividuds
represent seven percent of the total remaining individuals. With the SBER action areathere are a
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least 27 individuas from three occurrences. Waimano to south Kaukonahua Gulch, south
Kaukonahua summit, and Walkakaaua These individuals represent 14 percent of the total
remaining individuas of this species. There are four stable populations of greater than 25 mature,
reproducing T. gymnocarpa exist outside of the action areas. These populations are located at
Kaipapapa to Kauanui, Kawaao to Waiau, Haawa-Haiku Ridge to Moandua Ridge, and East
Honolulu-Wiliwili Nui to Kuliouou (K. Kawelo, U.S. Army, pers. comm. 2003; J. Lau, HINHP,
pers. comm. 2003).

Threatsin the Action Areas Within the KTA, KLOA, and SBER action aress, the following threats
from Army actions have been identified: introduction and establishment of competitive non-nétive
plant species, fire, and trampling from foot maneuvers (U.S. Army 2003). Ferd pigs occur in these
action areas and, without management actions to control, will continue to threaten the long-term
aurviva of T. gymnocarpa. Two-spotted leafhopper may also be athreat to this speciesin the
action aress.

Conservation Needs in the Action Area Tetraplasandra gymnocarpa does not need to be
stabilized because four stable populations exist outside of the action areas and only 16 percent of all
known individuas occur within the action aress. It is expected that this species will benefit from
habitat-level management that will occur at KTA, KLOA, and SBER for other listed taxa addressed
in this consultation.

Ongoing Conservation Actions within the Action Areas There are currently no specific ongoing
conservation actions for Tetraplasandra gymnocar pa being implemented within Army action aress.

Status of the Species - Viola chamissoniana (Pamakani)

Species Description Viola chamissoniana is aperennid member of the Violacese (violet family).
Individua branches arise from the base, reaching lengths between 20 and 100 cm (8 and 40 in).
Some individuals, especialy those on steep dliffs, have rdlaxed, reclining, or drooping branches while
others have erect branches and form upright shrubs that attain heights of up to 90 cm (3 ft). Viola
chamissoniana contains three subspecies. Viola chamissoniana ssp. chamissoniana (endemic to
the Walanae Mountains of Oahu), V. chamissoniana ssp. tracheliifolia (endemic to Kaua, Oahu,
Molokai, and Maui), and V. chamissoniana ssp. robusta (endemic to Molokai). V.
chamissoniana ssp. chamissoniana has large white flowers which are held above its leaves while
the other two subspecies have rdatively inconspicuous flowers found among the leaves (Wagner et
al. 1999).

Liging Status Viola chamissoniana ssp. chamissoniana was federdly listed as endangered on
October 29, 1991 (56 FR 55770) and listed by the State of Hawaii at the sametime. A recovery
plan was prepared for V. chamissoniana ssp. chamissoniana and 65 other plant taxa that occur on
the idand of Oahu in 1998 (Service 1998a). Critica habitat was designated for this species on June
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17, 2003 (68 FR 35950). V. chamissoniana ssp. tracheliifolia and V. chamissoniana ssp.
robusta are not listed as threatened or endangered or otherwise considered to be rare.

Higtoric and Current Didribution Higoricdly, Viola chamissoniana ssp. chamissoniana was
known from the central and southern Waianae Mountains and Makaeha Valey on theidand of
Oahu. Currently, 371 individudsin five occurrences occur at Makaha-Kamaileunu (88 individuas),
Puu Kumakdii (17), Ohikilolo (250), Halona (3), and Puu Hapapa (13). Since dl the known
individudsof V. chamissoniana_ssp. chamissoniana were discovered in the last two decades,
population trends are not well known. Thistaxon typicaly occurs on steep cliffsthat are
inaccessible to ferd ungulates, and its numbers have not declined as severdly as those of most other
listed Hawaiian plant species (J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers.
comm. 2003; U.S. Army 20033).

Ecology Viola chamissoniana ssp. chamissoniana typicdly grows on dry diffs, rocky ledges, and
steep dopesin mesic shrubland and cliff vegetation at elevations between 414 and 1,149 m (1,358
to 3,769 ft). Associated native speciesinclude Artemisia australis, Bidens torta, Carex meyenii,
Chamaesyce spp., Dodonaea viscosa, Dubautia spp., Eragrostis spp., Leptecophylla
tameiameiae, Lipochaeta tenuis, Metrosideros polymor pha, Peperomia spp., Rumex spp.,
Schiedea spp., and Sda fallax (HINHP Database 2001; Service 1998a; 56 FR 55770). Viola
chamissoniana ssp. chamissoniana is consdered to be a short-lived perennid species (Service
19984).

Threats Invasive non-native plant species threaten Viola chamissoniana ssp. chamissoniana by
competing for light, pace, and nutrients. Feral ungulates do not thresten individuas found on dliffs
and diff faces, but do threaten individua V. chamissoniana ssp. chamissoniana that grow in more
accessible locations. At these Sites, predation, and habitat degradation due to ferd ungulates
threaten V. chamissoniana ssp. chamissoniana. Ungulate activity aso may disturb cliff subdrate,
increasing the size and frequency of landdides and rock fals (Service 1998a).

Conservation Needs of the Species A State-wide management plan should be devel oped and
implemented for the long-term conservation of al known occurrences of Viola chamissoniana ssp.
chamissoniana. This plan should dso include broader landscape actions that are needed for the
recovery of this plant throughout its range. The recovery plan for this speciesidentifies the following
important conservation actions. Fenced exclosures need to be constructed around al known
occurrences of V. chamissoniana ssp. chamissoniana. Ferd pigs should be controlled or removed
from the vicinity of al known occurrences and from the broader landscape required to recover this
plant. These fenced areas should be monitored for invasive plant pecies and such species removed
from the vicinity of al known occurrences of V. chamissoniana ssp. chamissoniana, and dl Stes
should be monitored on aregular basis (Service 1998a).

Ongoing Conservetion Actions The Service is currently not aware of any other conservation efforts
for this species other than those conducted by the Army (see Ongoing Conservation Actionsin the
Action Area, below).
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Environmental Basdine

Status of the Speciesin the Action Area Seventeen individuas are known from one occurrence at
Puu Kumakdii in the SBMR action area (J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S.
Army, pers. comm. 2003). These individuals are found outside of the impact area dong the southern
boundary of the action area at an eevation range of 780 to 825 m (2,560 to 2,700 ft) (HINHP
Database 2002). These 17 individuas represent gpproximately five percent of the total remaining
individuas of the taxon rangewide. One stable population of 250 mature, reproducing Viola
chamissoniana ssp. chamissoniana exigts & Ohikilolo, which isin the MMR action area (J. Lau,
HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003).

Threets in the Action Area Within the SBMR action area, non-native plant species thresten Viola
chamissoniana ssp. chamissoniana by competing for light, space, and nutrients. Fire dueto
military activities dso thregtens this plant & SBMR (U.S. Army 2003a). Ferd animaswill continue
to threeten those individuds of V. chamissoniana ssp. chamissoniana that are in accessible Sites.

Conservation Needs in the Action Area A stabilization plan has been developed and will be
implemented for the stabilization and long-term conservation of Viola chamissoniana ssp.
chamissoniana. This plan should include broader landscape actions that are needed to sustain this
plant. V. chamissoniana ssp. chamissoniana requires stabilization because three stable population
units of greater than 50 mature, reproducing individuas each do not exist outside of any of the Army
action areas and more than 50 percent of the extant individuals occur within the action areas for
MMR and SBMR. Since this species was addressed in the Makua biologica opinion, the
gabilization actions as outlined in the Makua IP will be implemented to sabilize thistaxon. These
dabilization measures will include: reintroduction of V. chamissoniana ssp. chamissoniana into a
least three management units outside of any action area, as designated for the Makua | P; collection
and propagation of thistaxon for genetic storage and reintroduction into the wild; and monitoring and
management of known population units within management units, as identified in the Makua IP
(Service 19983). In addition, the Army will establish fudl bresks to assst in control of wildfires
which may result from Army and fire protection measures implemented as outlined in the WFMP (U.
S. Army 2003b; U.S. Army Garrison 2003).

Ongoing Conservation Actions within the Action Area Seeds collected from Makua Military
Reservation were delivered to the Lyon Arboretum for genetic Storage testing in October 2001 and
testing isongoing. Seed was again collected from MMR in June 2003 from those occurrences
which have fewer than five mature, reproducing individuads of Viola chamissoniana (i.e., Haona).
These activities are part of urgent actions associated with the Makua IP (U.S. Army, in litt. 2003).
The Serviceis currently not aware of any other conservation actions being implemented for V.
chamissoniana ssp. chamissoniana within the SBMR action area.

Status of the Species - Viola oahuensis (No Common Name)

Species Description Viola oahuensisis awoody shrub and member of the Violacese (violet
family). Smilar to V. chamissoniana, this growth habit is unusua in the genus as most non-
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Hawaiian species of Viola are small herbs. Viola cahuensisis an erect, usualy unbranched
sub-shrub which ranges in height from 6 to 40 cm (2.4 to 15.7 in). The dliptic leaves are somewhat
clustered at the ends of the branches. The pale yelow flowers occur on stalks of one to two flowers
with petdsthat range from 8 to 16 mm (0.3t0 0.6 in). Fruitsare 9to 16 mm (0.4 t0 0.6 in) long
and contain ovoid pale brown seeds (Wagner et al. 1999).

Liding Satus Viola oahuensis was federaly listed as endangered on October 10, 1996 (61 FR
53089) and listed by the State of Hawaii a the sametime. A recovery plan was prepared for V.
oahuensis and 65 other plant taxa that occur on the idand of Oahu in 1998 (Service 19983).
Criticd habitat was designated for this species on June 17, 2003 (68 FR 35950).

Higtoric and Current Didribution Higoricaly, Viola oahuensis was known from 17 occurrences
scattered over gpproximately 37 km (23 mi) from Puu Kainapuaa to Paolo in the Koolau Mountains
of Oahu. Only eight occurrences, with 329 individuas, are now extant. These are found between
Kawainui-K oloa summit divide and Wama u-K oolaupoko divide, specificaly in the following
locations: north and south Kaukonahua (22 individuds), Kamananui Gulch (1), Kawainui-Koloa
Ridge (29), north Kaukonahua (5), Kawai |ki to Halemano (greater than 100), Konahuanui (22),
Koolau summit between Kipapa and Manana (100), and Wailau-Kahauu summit ridge (50)
(HINHP Database 2001; J. Lau, HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm.
2003).

Ecology Viola oahuensisis generdly found on exposed, windswept ridges a devations that range
from 415 to 959 m (1,361 to 3,146 ft). It occurs on moderate to steep dopes in wet Metrosideros
polymor pha-Dicranopteris linearis shrublands and M. polymor pha-mixed montane bogs of the
cloud zone. V. ocahuensis typicdly grows among wind-stunted Antidesma spp., Bidens
macrocarpa, Broussaisia arguta, Cibotium spp., Dubautia laxa, Hedyotis terminalis, Labordia
spp., Machaerina spp., Meicope spp., Sadleria spp., Syzygium sandwicensis, Vaccinium spp.,
and Wikstroemia spp. (HINHP Database 2001; Service 1998a; 61 FR 53089). The species has
been observed flowering in August and September but little e se is known about its flowering cycles,
pollination vectors, seed dispersd agents, longevity, specific environmentd requirements, and limiting
factors. V. oahuensisis considered to be a short-lived perennia species (Service 1998a).

Threats The primary threats to Viola oahuensis include predation and habitat destruction by fera
pigs, competition for light, pace, and nutrients from non-native plant species (e.g., Axonopus
fissifolius, Clidemia hirta, Paspalum conjugatum, Psidium cattleianum, and Pterolepis spp.);
reduced reproductive vigor due to the smal number of occurrences, and risk of extinction from
stochastic events (HINHP Database 2001; Servicel998 ; 61 FR 53089).

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Viola oahuensis. Thisplan
should aso include broader landscape actions that are needed for the recovery of this plant
throughout itsrange. The recovery plan for this species identifies the following important
conservation actions: congtruction of exclosures around al known occurrences of V. oahuensisto
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reduce and, ultimately, eliminate impacts from ferd pigs. In areas where fencing is not possible due
to severe topography or potentia damage to plant communities, other means of pig control should
be implemented. Immediate fencing and protection is needed for those which have only afew
remaining individuds (e.g., scattered locations aong the Kawanui-Koloa summit divide,
Kaukonahua Ridge). The occurrences should aso be monitored for the presence of competitive
non-native plant species, and when detected these invasive plants should be removed (Service
1998a).

Ongoing Conservetion Actions. The Lyon Arboretum has Viola oahuensis seed in genetic sStorage
(Service 2002). The Serviceis currently not aware of any other conservation efforts for this species.

Environmental Baseline

Status of the Speciesin the Action Areas Viola oahuensis occurs within the KLOA and SBER
action areas. Combined, the individuas from KLOA and SBER totd 179 and represent 54 percent
of the species satewide. At KLOA, 157 individuds are known from five occurrences between
Kamananui Gulch and Helemano in the Koolau Mountains where they are found a eevations
between 635 and 915 m (2,090 and 3,000 ft). Twenty-two individuals of V. oahuensis occur
within the action areafor SBER at Konahuanui (HINHP 2002; J. Lau, HINHP, pers. comm. 2003,
K. Kawdo, U.S. Army, pers. comm. 2003). There are two known stable populations of 50 or
more mature, reproducing V. oahuensis outsde the Army action areas. These are located at
Koolau summit between Mananaand Kipgpa and at Wailua-Kahauu summit ridge (J. Lau,
HINHP, pers. comm. 2003; K. Kawelo, U.S. Army, pers. comm. 2003).

Threatsin the Action Areas Within the KLOA and SBER action aress, the following threats have
been identified: introduction and establishment of non-native plant species that compete for light,
Space and nutrients, fire due to military activities, trampling from foot maneuvers, and habitat
destruction and predation from ferd pigs (U.S. Army 20033).

Conservation Needsiin the Action Areas A stabilization plan will be developed and implemented for
the stabilization and long-term conservation of Viola oahuensis. This plan should include broader
landscape actions that are needed to sudtain this plant. This species must be stabilized as greater
than 50 percent of the known remaining individuas occur withing Army action areas and only two
known stable populations of 50 or more mature, reproducing V. oahuensis occur outside of these
areas. To be consdered stable, V. oahuensis must meet the criteria required for sability of a
short-lived perenniad (Service 19983).

Sabilization for V. oahuensis will include the following actions. Surveys will be conducted within
the historic range of the species and other areas of suitable habitat. Fenced exclosures will be
constructed around all known occurrences of this speciesin KLOA and SBER. In areas where
fencing is not possible due to severe topography or potentid damage to plant communities, other
means of pig control will be implemented. The Army will monitor for the presence of competitive
non-native plant species, and when detected these invasive plant will be removed (U.S. Army
20033).
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Ongoing Conservation Actions within the Action Areas Currently, no on-the-ground management
actions are being performed for this species outsde of the work being conducted by Army Natura
Resource gaff within KLOA. Some plants are protected from ungulates by the Opaeula Watershed
Protection Project fence. A fence proposed for Helemano will also protect additiond individuas
(U.S. Army 20033).

Status of the Species - Achatinellatree snails (Oahu Tree Snails)

Tree Snail Species Addressed in this Conaultation All 41 species of Achatinella tree snailsare
listed as endangered. Twenty-four species of Achatinella tree snails have historic ranges that
overlap with the consultation action areas. Eleven of these 24 species have been observed in the
action areas since 1982, and are addressed in this current consultation. Five of these 11 species are
not currently known from previoudy occupied Sites but may sill occur at other Sites within the action
areas. The remaining 13 species have not been observed within or outside of the action areas since
1982. For these 13 species, the actions proposed by the Army in this consultation are not likely to
result in adverse affects due to the absence of the speciesin the action area. If new occurrences of
these 13 tree snail species are discovered, the Army should immediately notify the Service and cease
any actions that may affect these species. It should aso be noted that with the exception of
Achatinella mustelina in the Waianae Mountains, status surveys for the listed Achatinella tree
snails have not been adequate, and snails may ill be resdent in some areas. The following generd
information is goplicable to dl of the Achatinella tree snails and specific reference is made to each
of the tree snail species covered in this consultation.

Oahu tree snail gpecies that have been observed since 1982 within the action areas (occurrences for
the species in bold are currently occupied and within the action areq):

(1) Achatinella apexfulva (seen at KLOA; historic at SBER): last seen in 2001.
(2) Achatinella bulimoides (seen at KLOA; historic at SBER and KTA): last seenin 1982.
(3) Achatinella byronii (synonymouswith A. decipiens - see below)

(4) Achatinella curta (seen at KLOA; higtoric at KTA): last seen in 1990.

(5) Achatinella decipiens (seen a KLOA and SBER)

(6) Achatinella leucorraphe (seen at SBER; higtoric at KLOA): last seen in 1989.
(7) Achatinellalila (seen a KLOA: higtoric at SBER)

(8) Achatinellalivida (seen at KLOA; historic & SBER)

(9) Achatinella mustelina (seen a SBMR)

(10) Achatinella pulcherrima (seen a KLOA; higtoric at SBER): last seen in 1993.
(11) Achatinella sowerbyana (seen at KLOA and SBER; higtoric at KTA)

Oahu tree snail speciesthat have not been observed since 1982 but historic ranges overlap the
action aress.

(1) Achatinella caesia (historic at KLOA, SBER, and KTA)
(2) Achatinella casta (hitoric at south edge of SBER)
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(3) Achatinella decora (historic at KLOA)

(4) Achatinella dimorpha (historic at KLOA, SBER, and KTA)
(5) Achatinella elegans (historic at KLOA, SBER, and KTA)
(6) Achatinella juncea (historic a KLOA)

(7) Achatinella lehuiensis (historic at south edge of SBMR)
(8) Achatinella papyracea (historic at KLOA and SBER)

(9) Achatinella rosea (historic at KLOA and SBER)

(10) Achatinella spaldingi (historic at SBMR)

(11) Achatinella swiftii (historic at KLOA and SBER)

(12) Achatinella thaanumi (historic &t SBMR)

(13) Achatinella valida (historic at KLOA and KTA)

Species Description Adult Achatinella snails have oblong to ovate shells 17 to 24 mm (0.03 to
0.04in) inlength and with aglossy to semi-glossy surface. With two exceptions, the shells of each
species under consultation may coil either to the left (sinigtrd) or to theright (dextrd). The shell of
Achatinella lila coils only to the left while that of A. pulcherrima coils only to the right. The adult
shell has between five to seven whorls, and the umbilicus (the space dong the axis of cailing) is
closed or has only avery smdl opening. Thelip at the opening of the adult shdll is smooth and
sample with no ribs, ridges, or folds, and in some speciesit may become thickened or flare outward
a maturity. The columdla (theinternd shell materid around the axis of coiling) has awell developed
spird lamdla(ridge). The shdlls are often gtrikingly colored and may have spira bands or may have
stresks that run verticaly aong the direction of the growth lines (Pilsbry and Cooke 1912-1914).

Liging Status All 41 species of Oahu tree snails were listed on January 13, 1981 as endangered
under the single genus name Achatinella (46 FR 3178) and smultaneoudy listed under the State of
Hawaii Endangered Species Act (HRS 195D-44a). A recovery plan covering dl 41 snail species
was prepared in 1993 (Service 1993). Critica habitat has not been designated for these snails. The
Oahu Tree Snail Recovery Plan maps four essential habitat areas in the Walanae and Koolau
Mountains (north and south in each range).

Higtoric and Current Didribution Before human settlement of the Hawaiian Idands, dry, mesic, and
wet forests covered about 127,000 ha on Oahu (HINHP 1991). It islikely that the Achatinella
tree snails occupied dl but the most dry of these forest environments. This view is supported by the
known higtoric and current distributions of these snals. Higtoricdly, tree snails were reported at
elevations aslow as 300 m (1,000 ft) and this lower limit was set by the clearing of forests for
agriculture and cattle pastures (Pilsbry and Cooke 1912-1914). Sub-fossil shell collections show
that snails occurred dmogt to the shore on the windward coast of Oahu. Historic distribution shows
that A. mustelina flourished in mesic forestsin the Waianae Mountains of Oahu. Shellsfound at
lower and dryer locations in the Waianae Mountains indicate that this snail species can tolerate
moderately dry conditions.

Hadfield (1986) reviewed the literature on the historic abundance of Hawaiian tree snails and reports
that Hawaiian tree snails were generdly very abundant in many forested areas. Shell collectors often
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spoke of hundreds or thousands of snails in each collecting lot, and they would often collect from
horse back as they rode through the forests of the Koolau and Waianae Mountains. There are
severd reportsindicating that hundreds to thousands of snails could be collected in asingle
afternoon. In Nuuanu Valley, Cooke (1903) reported collecting 3,000 A. bellula from an area 91
by 366 m (300 ft by 1,200 ft) and at an eevation of 300 to 427 m (984 to 1,401 ft). InPalolo
Vdley, snalsof A. viridans were so dense thet they “...hung in clusters on the hoe vines’. Thuswe
can conclude that many Achatinella tree snails were very abundant prior to impacts from humans.
The population trend for dl Oahu tree snalsis an overdl decline in numbers of individuas within an
occurrence and adecline in the number of occurrences throughout the range of the species. This has
resulted in asignificant reduction in the occupied range of each pecies, which was probably dready
subgtantially reduced for some species by the early 1900s (Pilsbry and Cooke 1912-1914).

Current assessments of the status and current trends of Achatinella tree snails are tentative a best,
due to the continuing loss of individuas and occurrences and the lack of comprehensive surveysin
the northern Koolau Mountains. Data used to assess the current status of these snails was obtained
from the Recovery Plan (Service 1993), the Biological Assessment (U.S. Army 20033), and from
the consultation on training activities a the MMR (U.S. Army Garrison 2000). Since most of the
recent information on snail occurrences is from the Biologica Assessments for Oahu and MMR, the
detailed status and location information for each species will be presented in the environmental
basdine. The status of dl these species are summarized in Table 1.

Species with currently known occurrences within the action aress.

Achatinella byronii has not been observed in the wild since 1982. However, A. byronii may
be the same species as A. decipiens, which has been observed since 1982, and dmost entirely
within the action areas, some of these observations may be the A. byronii synonym. For the
purposes of this assessment A. byronii and A. decipiens will be consdered as asingle entity.
Achatinella byronii/decipiens was historically known from middle to upper eevation locations
in the northern Koolau mountains and along the Koolau summit. 1t has recently been observed
in the wild at five occurrences within the KLOA and SBER action aress.

Achatinella lila was higoricadly known from the north-centra summit area of the Koolau
Mountains. It is currently known from three occurrences within the KLOA action area. Some of
the individuas (46 percent of the known snails) in these occurrences are found dong the
windward cliff face of the Koolau mountains just outside of the KLOA action area.

Achatinella livida was historicaly known from middle to upper eevation locationsin the
northern Koolau Mountains. It is currently known from three occurrences on the Koolau
summit within the KLOA action area.

Achatinella mustelina was higtoricaly known from middle to upper eevation locations
throughout the northern and southern Waianae Mountains. Currently, it is the most abundant of
the Oahu tree snails, and is known from 22 occurrences (about 950 snails), 11 of which are
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within the SBMR action area (see Environmenta Basdine for status and location information).
Eleven of these occurrences are outsde of the SBMR action area and they support 775 snails
(82 percent of the known individuas). Snails are known from Alaiheihe (25 snails), centrd and
north Kaluaa (5), centrd Makaeha-culvert 39 (81), east Makaleha-culvert 45 (29), east

Makal eha-culvert 69 (40), Huliwai (30), Kahanahaiki (55), Kapuna (25), Makaha (17),
Mohiakea (10), Ohikilolo (300), Pahole (50), Pdikea Gulch (7), Puu Hapapa (36), Puu Kalena
(37), Puu Kaua (12), Puu Kumakdii (20), Puu Palikea (40), Schofield south range (32),
Schofidd west range/Hdeauau (18), Waianae Kal (32), and Waidi/Kaduaa (50).

A. sowerbyana was higoricaly known from middle to upper elevation locations in the northern
Koolau Mountains. It is currently known from 11 occurrences within the KLOA and SBER

action aress.

Table 1. Current (post-1981) status of Achatinellatree snails covered in this consultation.

Total Number on Oahu

Training Areas - - n Number of
ah i _ ith 9 ils Occurrences Individuals Snailsin
Oahu Tree Snail Spedies c wit Sga' S . .| (percentinthe | (percentinthe Captive
urrent (Historic) action areas) | action areas) |Propagation
Achatinella byronii* SBER See A. decipiens
Achatinella decipiens KLOA, SBER 5 (100%)** 324 (97%) 23
Achatinella lila KLOA (SBER) 3 (100%)** 50 (54%) 186
Achatinella livida KLOA (SBER) 3 (100%) 141 (100%) 74
Achatinella mustelina SBMR 22 (50%) 950 (18%) 240
Achatinella sowerbyana | KLOA, SBER 0 0
(KTA) 12 (100%) 265 (100%) 45
Totalsfor specieswith known occurrences: 45 OCCLITENCeS 1730 sls 568 snails
Achatinella apexfulva KLOA (SBER) 1 (100%) 3 (100%) 9
Achatinella bulimoides KLOA (SBER,
KTA) 1 (100%) few (100%) 0
Achatinella curta KLOA (KTA) 3 (100%) 5 (100%)
Achatinella leucorraphe | SBER (KLOA) 1 (100%) 1 (100%)
Achatinella pulcherrima™ | KLOA (SBER) 2 (100%) 3 (100%) 0
Totalsfor all 11 species: 53 occurrences 1,745 snails 577 snals

N

al.

An occurrence is equivadent to a population or a population unit, and may be assmal asasngle

™ Systematic status surveys for dl listed Achatinella tree snails, except A. mustelina, have never
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been done, and snails may be resident in some aress.
* Achatindla byronii may be asynonym of A. decipiens and they cannot be rdiably distinguished
inthefidd; A. pulcherrima may be asynonym of A. sowerbyana but field occurrences can
dill be uniquely digtinguished.
** One or more of these occurrences extends outside of the action aress.

Species seen within the action areas since 1982 but with no presently known occurrences.

Achatinella apexfulva was historicaly known from lower to middle eevation locations in the
northern Koolau Mountains. Its most recently observe occurrences are entirely within the KLOA
action area

Achatinella bulimoides was higoricaly known from upper eevation locations on both sides of the
northern Koolau summit ridge. The only known recent occurrence for this snail speciesisin the
KLOA action area.

Achatinella curta was historically known from middle to upper eevation locations on both sdes of
the northern Koolau summit ridge. It is currently known from three occurrences within the KLOA
action area

Achatinella leucorraphe was higtoricaly known from upper eevationsin the north-centrd part of
the Koolau Mountains. It is currently known from within the SBER action area.

Achatinella pulcherrima was higoricaly known from middle to upper eevation locationsin the
northern Koolau Mountains. It is known from three occurrences within the KLOA action area

Ecology Achatinella tree snails are arbored and feed on fungus and agae that grown on the
surface of leaves of native plants (Pilsbry and Cooke 1912-1914; Hadfield and Miller 1989). The
snals are most often found in mesic and wet forests above about 366 m (1,200 ft) eevation in the
Waianae and Koolau Mountains but are not found above about 1,158 m (3,800 ft) elevation on
Mount Kada, the highest point on Oahu. They are occasondly seen on dien vegetation, but rardly
establish populations on non-native plants and usudly avoid native trees and shrubs with pubescent
leaves (Service 1993; Filsbry and Cooke 1912-1914). Snails sed themselvesto leaves or sems
during the day, and at night they move about fredy. Movement islimited, and marked snalls have
been observed in the same bush or tree for years at atime (Service 1993; Hadfield and Miller 1989;
Hadfiedd et al. 1993; Kobayashi and Hadfield 1996). Dispersa appearsto be mostly due to
occasond sorms or high winds that blow snails out of the trees. Subsequently, the snailswill crawl
on the ground until they encounter vegetation that alows them to get back up into a host tree.
Following periods of high winds, marked snails have been observed to be dispersed as much 18 m
(60 ft) from where they were last seen (Hadfield, pers. comm. 1986).

Tree snalls become sexudly mature in three to five years, and they may live for 15 to 20 years.
Sexua maturity is marked by atermination of shell growth and athickening of the growth margin of
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the shell. All members of the genus are hermaphroditic, and a species of the Sster genus Partulina
is known to be capable of sdf-fertilization (Kobayashi and Hadfield 1996), this may dso apply to
some of the Achatinella species. Reproductive output is low with an adult snail giving birth to 4-6
live young per year. Each new born snall is between 3.5 and 5 mm long at birth (Service 1993;
Hadfield and Miller 1989; Hadfidld et al. 1993; Kobayashi and Hadfield 1996).

The genetic structure of Achatinella mustelina was recently investigated by Holland and Hadfield
(2002). This study was based on gene sequence andyses of cytochrome oxidase | sampled from
multiple tree snail occurrences. The results showed that population genetic structure was strongly
correlated to mountain topography; the maximum genetic distances were independent of geographic
distances, and instead were influenced by deep valleys or steep mountain pesks. Six evolutionarily
ggnificant units were identified in this sudy, and four additiona occurrences were included in
conservation measures by the Makua implementation process (U.S. Army Garrison 2003).

Threats Rats (Rattus rattus, R. norvegicus, and R. exulans) and predatory snails (Euglandina
rosea) are known to occur throughout the Waianae and Koolau Mountains and are two mgor
causes of decline and extinction of tree snail populations (Hadfield and Mountain 1980; Hadfield
1986; Hadfidld and Miller 1989; Hadfidld et al. 1993). The Recovery Plan for the Oahu Tree
Snails (Service 1993) reviews documented declines in tree snail occurrences associated with
predation by non-native snails and rats. Other dien speciesthat may prey upon Oahu tree snails
include two terregtrid flatworms (Geoplana septemlineata and Platydemis manokwari) and a
amdl taredrid snal Oxychilusalliarius. Platydemis manokwari is a documented major predator
on tree snails from other Pacific Idands and is known to occur at low eevations on Oahu.
Geoplana septemlineata and Oxychilus alliarius are regularly found feeding on the tissues of deed
Oahu tree snails, but it is not known if these two animals were the cause of degth or just
opportunisticaly consuming snail tissues.

Habitat disturbance and destruction aso threasten Oahu tree snails. Rooting by pigs, browsing by
goats, and hiking, hunting, camping or smilar activities can disturb native habitat and destroy host
trees that support snails. These activities also promote the spread of non-native plants that displace
native plants used by Oahu tree snails. Fireisnot alikdy threat to Oahu tree snails that occur in wet
forested areas. However, given the very low number of occurrences and individuas of Oahu tree
snals, any firestha impact these snails would have a very large effect on their stability and future
aurviva. If new occurrences of Oahu tree snalls are discovered at lower eevationsin mesic or dry
forest, the threat from fire would be an important factor in the long-term conservation of these
occurrences. Findly, the small numbers of individuds that remain in each of the Oahu tree snall
species may make them highly vulnerable to stochastic effects, such as inbreeding or genetic drift, as
wel| as catastrophic events such as large storms or landdides that could reduce or diminate any of
the smaller occurrences,

Conservation Needs of the Species A State-wide management plan should be developed and
implemented for the long-term conservation of al known occurrences of Oahu tree snails. This plan
should also include broader landscape actions that are needed for the recovery of these species
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throughout itsrange. The Recovery Plan for the Oahu tree snails identifies important conservation
actions and, adong with the stabilization plan for Achatinella mustelina (U.S. Army Garrison
(STAB) 1999), should be used to guide conservation actions. The stabilization plan for Achatinella
mustelina provides a detailed assessment of al the critica tree snail conservation issues and may be
generdly applied to dl of the Oahu tree snails. Based on the current information on the life history of
Oahu tree snails and on the nature of the threats to these snails, the conservation needs of these
snalls are dependent on the following ecologica feetures: 1) the presence of suitable habitat, which
includes afunctiondly intact native forest with a close or closed canopy and an understory of native
plants that can support tree snail occurrences, 2) a population structure that includes al age classes
and supports reproductive rates that are high enough to sustain the occurrence; 3) alandscape
distribution of occurrences that preserves the remaining genetic diversity of each of the tree snall
species, and 4) ecologica conditions that can support metgpopulation dynamics where specific
occurrences may decline or disgppear over time while new occurrences within the landscape
become established and grow. To achieve these biological requirements, land management actions
must 1) effectively control alien speciesthat prey on tree snails, particularly Euglandina rosea and
al rat species, 2) must protect native forests from disturbance and destruction by ungulates,
especidly pigs and goats on Oahu; by fire, which can affect lower eevation occurrencesin the
Waianae Mountains, and by invasive non-native plants that can digplace native plants used by tree
snalls, and 3) must assist in protecting existing occurrences and establishing new occurrences
throughout the known range of these snails. Captive propagation of tree snails can greetly ad in
achieving the conservation needs and management actions. Note, however, that captive populations
can undergo occasional declines due to disease or other effects, and that these declines may be
rgpid. To secure snails using a captive breeding program, a captive population should exceed 100
individuas and there should be two to four populations located a more than one site. For the 18
speciesthat are no longer known from the wild (see the beginning of this section for alist of those
Species), great effort should be made to locate and protect occurrences in the field and to establish
populations in atree snail captive propagation facility such as the one at the University of Hawaii.
Without this effort, these species will go extinct, if they are not dreedy extinct. One of these snails
(Achatinella apexfulva) is dready in captive propageation. Greet effort should be given to increasing
the numbers of this species and reestablishing secure occurrences in the fied.

Ongoing Conservation Actions Asindicated in Table 1, Sx Achatinella species are represented in
the tree snail captive propagation facility at the Universty of Hawaii. Achatinella apexfulvaand A.
decipiens have low numbers of individuas (9 snails and 23 snails, respectively); A. sowerbyana and
A. livida have moderate numbers (45 snails and 74 snails, respectively); and A. lila and A.
mustelina are well represented (186 snails and 240 snails, respectively). The nine A. apexfulva are
the only known individuas of this species.

Currently, the tree snail captive propagetion facility a the University of Hawaii isworking a or near
maximum cgpacity. The addition of more soecies or more individuds from the field will require an
expangon in the capacity of the facility. The habitat of Achatinella lila receives some protection
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from pig damage by being within fenced area thet is part of the Opaeula Watershed Project. The
Nature Conservancy of Hawaii does some management of A. mustelina at its Honouliuli Preserve,
The State of Hawaii, Department of Land and Naturad Resources, funded two snail enclosuresfor A.
mustelina at the Pahole Naturad Area Reserve and on the south ridge of the Makua Military
Reservation. These enclosures exclude rats and predatory snails and are managed by the Army
Natura Resource staff and the State. The recently approved MMR Implementation Plan (U.S.
Army Garrison 2003) includes predator protection for 10 occurrences (each with 300 individuas) of
A. mustelina throughout the Waianae Mountains, including SBMR. These actionswill use avariety
of techniques such as poison rat baits, rat snap traps, manud killing of any canniba snails, and the
congtruction of enclosure fences.

Environmental Baseline

Satus of the Speciesin the Action Area With the exception of Achatinella byronii/decipiens, A.
lila, and A. mustelina, al post-1982 records for the tree snail speciesin this consultation are from
observations within the action areas. The records of occurrences within the action areas are
summarized Table 2.

Table2. Current (post-1981) status of Achatinellatree snails covered in this

consultation for each Action Area.

. - Number of Occurrences’ Individuals
Military Training Area and .
. : Tree Snails (percent of all (percent of all
Its Associated Action Area . L
Species known occurrences) | known individuals)
KLOA 8 28 (52.8%)* 746 (42.7%)
SBER 4 3 (5.7%)* 16 (0.9%)
SBMR 1 11 (20.8%) 175 (10.0%)
Total for all Action Areas: 11 42 (79.2%) 937 (53.7%)

" An occurrence is equivaent to a population or a population unit, and may be as small as asingle snail.
* One or more of these occurrences extends outside of the action area.

According to the Biologicad Assessment, the following information is the most current informeation on
the status of the Oahu tree snails within the action aress.

Species with currently known occurrences within the action areas.

Achatinella byronii/decipiens have recently been observed in the wild at five locations:
Schofidd Waikane trail, north Kaukonahua stream drainage, Puu Kaaumakua, west of Puu
Pauao and dong the summit trail. Approximately 300 snails (93 percent of the total remaining
individuas) are found in KLOA action areain three occurrences. Poamoho trail, Helemano-
Poamoho ridge, and in north Kaukonahua Gulch. These occurrences are between about 605
and 770 m (1980-2520 ft) devation. Approximately 14 snails (four percent of the total
remaining individuas) are found in the SBER action area. Five of these individuas are from two



Colond David L. Anderson 154

occurrences along Schofield-Waikane trail: one snail in Ewa Forest Reserve and the other four
snails dong the eastern boundary of SBER. Nine other snails were reported from the southeast
corner of the SBER action area.

Achatinella lila is known from 27 individuas (54 percent of the total remaining individuds) at
three occurrences within the KLOA action arear Peghinaiatrail and summit area,
Poamoho/summit junction on the windward side, and north of the Poamoho/summit junction.

Achatinella livida is known from 141 individuas (100 percent of the total known individuas) at
three occurrences aong the Koolau summit trail southeast of Puu Kainapuaa between 690 and
705 m (2270-2320 ft) elevation. All three occurrences are within the KLOA action area.

Achatinella mustelina is the most abundant of the Oahu tree snail species. Currently, it is
known from 11 occurrences with atotd of 153 to 175 individuals (approximately 18 percent of
the tota known individuas) within the SBMR action area. Locations include Mohiakea (10
snails), Puu Hapapa (36), Puu Kadena (37), Puu Kumakdii (20), Schofield South Range (32),
and Schofield West Range/Ha eauau (18).

Achatinella sower byana is known from about 265 individuas (100 percent of the total known
individuals) at 11 occurrences, al within the KLOA action area except for one snall that isin the
SBER action area. Occurrences are found mostly in the Koolau summit region a Cadlle trail,
Poamoho trail, and SBER. They aso occur from Kawainui-Kaipapau divide near the summit
trall south to Poamoho trail, and dong Peghinaiatrail. The angleindividud in the SBER action
areawas reported from Schofield-Waikane trail.

Species seen in the action areas since 1982 but with no presently known occurrences; it islikely
that other occurrences may il resdein the largely unsurveyed habitats withing the action aress.

Achatinella apexfulva was last seen dong Poamoho trail in the KLOA action area at about
550 m (1,800 ft) devation. One snail was collected in 1998 and two snails were collected in
2001. All were placed in the captive propagation facility at University of Hawaii.

Achatinella bulimoides was last reported in 1985 from one occurrence along Poamoho trail in
the KLOA action area (Service 1993). No information is available on the numbers of
individuasin this occurrence. However, it isthe only known recent occurrence for this snall
gpecies and so represents 100 percent of the known individuals.

Achatinella curtais currently known from three occurrences that support five individuds (100
percent of the known individuals), al within KLOA. None of these occurrences have been seen
inthe past 13 years. They were observed at Paalaa Uka on the ridge south of Opaeula Gulch,
Peahinaiatrall in the Kawailoa Forest Reserve, and on the Kawailoatrail. This specieswas
known from lower devations where snails are no longer reported.
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Achatinella leucorraphe was reported in 1989 from asingle individua near the Schofield-
Walkanetrall.

Achatinella pulcherrima is known from three individuas (100 percent of the total known
individuas) at three occurrences, al within the KLOA action area. Two snails were reported in
1993 dong the summit trail near the head of the south fork of Opaeula stream, and third snail
was reported on the Peghinaiarail about 1 km (0.6 mi) from the summit trail.

Threetsin the Action Area. As stated above in the Status of the Species, Threats section, rats
(Rattus rattus, R. norvegicus, and R. exulans) and predatory snails (Euglandina rosea) are the
greatest threats to the Oahu tree snails and are the mgjor causes of decline and extinction of tree
snail occurrences. Other dien species that may prey on Oahu tree snall include two terrestrid
flatworms (Geoplana septemlineata and Platydemis manokwari) and asmal terrestrid snail
Oxychilus alliarius. Additiond thresats aso include loss of habitat from pigs, goats, hiking, hunting,
camping, or other activities that can disturb or destroy native habitat, damage tree snail host trees, or
gpread of non-native plants that digplace native plants used by tree snails.

As previoudy stated, fireis not as likely athreat to Oahu tree snails that occur in wet forested aress.
Thethreat of fire is mogtly to Achatinella mustelina in the Waanae Mountains near SBMR and in
the mountains above DMR. Uncontrolled fires originaing in these areas could destroy tree snall
habitat and tree snail occurrences within SBMR and up dope of DMR. Findly, smal numbers of
individuas remaining in each Oahu tree snail species makes them vulnerable to sochedtic effects,
such asinbreeding or genetic drift, aswell as catastrophic events such as large storms or landdides
that could reduce or eliminate any of the known occurrences.

Conservation Needs in the Action Area A gtabilization plan will be developed and implemented for
the stabilization and long-term conservation of Achatinella byronii, A. decipiens, A. lila, A. livida,
and A. sowerbyana. This plan should include broader landscape actions that are needed to sustain
these snails. A gabilization plan has dready been developed for Achatinella mustelina as part of
the Makua Implementation Plan (U.S. Army Garrison 2003). This plan provides a detailed
assessment of critical tree snail conservation issues and may be generdly applied to al of the Oahu
tree snails as a guiding document. In addition, efforts should be undertaken to locate extant field
occurrences of Achatinella apexfulva, A. bulimoides, A. curta, A. leucorraphe, A. pulcherrima,
A. caesia, A. casta, A. decora, A. dimorpha, A. elegans, A. juncea, A. lehuiensis, A. papyracea,
A. rosea, A. spaldingi, A. swiftii, A. thaanumi, A. valida.

Based on the Biologica Assessment (U.S. Army. 2003a) and the Makua Implementation Plan (U.S.
Army Garrison 2003), conservation needs on military landsinclude the following: 1) protect tree
snall occurrences from aien speciesthat prey on tree snalls, particularly Euglandina rosea and dl
rat species, 2) protect tree snail habitat from disturbance and destruction by ungulates; 3) where
conditions and training uses warrant, protect tree snail habitat from fire; 4) control invasive non-
native plants that can displace native plants used by tree snails, and 5) employ captive propagation
to protect existing occurrences and to support the establishing new occurrences throughout the
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known range of these snails.

Ongoing Conservation Actions in the Action Area Current conservation actions are being conducted
within the Army military ingtdlations at SBMR, SBER, and KLOA. Current field conservation
actions are mainly focused on surveys conducted by Army Natural Resource saff. These surveys
cover dl Oahu tree snall speciesthat have occurred within the boundaries of the Army ingdlations.
In addition to these surveys, the Army Naturd Resource staff monitor and occasiondly trap rats at
two occurrences of Achatinella livida and at severa known occurrences of A. sowerbyana, both
in the north Koolau Mountains, and at severa known occurrences of A. mustelina in the Waanae
Mountains.

Status of the Species - Chasiempis sandwichensisibidis (Oahu elepaio)

Species Description The Oahu eepaio (Chasiempis sandwichensisibidis) isasmdl (12.5 grams
(9) average weight (0.44 ounces (02); 15 cm (5.9 in) total body length) nonmigratory forest bird in
the monarch flycatcher family (Monarchidae) and is endemic to the Hawaiian 1dands (VanderWerf
1998). Three subspecies of elepaio are recognized, the Hawaii depaio (C. s. sandwichensis), the
Oahu depaio (C. s. ibidis), and the Kauai depaio (C. s. sclateri). The Oahu form was known as
C. s. gayi until Olson (1989) pointed out that the epithet ibidis (Stejneger 1887) has priority.

Oahu depaio are dark brown above and white below, with light brown streaks on the upper breest.
Thetall islong (6.5 cm (2.6 in)) and often held up a an angle. Adults have conspicuous white wing
bars, awhite rump, and white tips on the tail feathers. The throat is white with black markingsin
both sexes, but maes tend to have more black than females, epecidly on the chin. Juveniles and
subadults are rufous above and on the breast, with awhite belly and rusty wing-bars. Thebill is
medium-length (1.3 cm (0.51 in)), straight, and black, with the base of the lower mandible bluish-
gray in adultsand yellow in juveniles. The legs and feet are dark gray and the irisis dark brown.
Males average approximately 10 percent larger than femaesin wing length, tarsus length, and
weight, but bill length does not differ between the sexes (VanderWerf 1998). The primary song,
given dmos exclusvey by maes, isawhistled “€-e-pai-o0,” with an accent on the third syllable,
from which the Hawaiian name is derived. The femde often answers the male song with aloud two-
note call. Both sexes give avariety of scolding cdls and chatter.

Liding Status The Oahu elepaio was federaly-listed as endangered on May 18, 2000 (65 FR
20760). The elepaio subspecies on Kaua and Hawaii are not listed. Specieslisted under the
Federa Endangered Species Act are automatically listed under the State of Hawaii Endangered
Species Act (HRS 195D-4a). A draft recovery plan was prepared for the Oahu elepaio as part of
the Draft Revised Recovery Plan for Hawaiian Forest birds, which covers 21 taxa of forests birds
(Service 2003).

Higtoric and Current Didtribution Before humans arrived, forest covered about 127,000 ha
(313,823 &c) on Oahu (HINHP 1991), and it islikely that elepaio once inhabited much of that area
(VanderWert et d. 2001). Reports by early naturadists indicate that €l epaio were once widespread
and abundant on Oahu. Bryan (1905) cdled the Oahu eepaio “the most abundant Hawaiian
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gpecies on the mountaingde dl the way from the seato well up into the higher devations” Perkins
(1903) remarked on its “universa digtribution..., from the lowest bounds to the uppermost edge of
continuous forest.” Sedle (1900) stated the elepaio was “the commonest native land bird to be
found on the idand,” while MacCaughey (1919) described it as “the most abundant representative of
the native woodland avifauna’ and “abundant in dl parts of itsrange.” The higorica range of the
Oahu depaio thus gpparently included most forested parts of the idand, and it was formerly
abundant.

Despite its adaptability, the Oahu eepaio has serioudy declined since humans arrived, and it has
disgppeared from many parts of Oahu where it was formerly common (Shdlenberger 1977,
Shallenberger & Vaughn 1978, Williams 1987, VanderWerf et d. 1997). Intensveidand-wide
surveys from 1992-1998 indicated a tota population of approximately 1,970 birds (Table 3;
VanderWerf et al. 2001). The only previous population estimate (200 to 500 birds; Ellis et al.
1992) was not accurate because little information was available when the estimate was made. The
total geographic areaoccupied by al current populationsis approximately 5,451 ha (13,464 c;
Table 3; VanderWerf et al. 2001). The Oahu depaio thus currently occupies only about four
percent of its presumed prehistoric range, and it has declined by 96 percent since humans arrived in
Hawaii 1,600 years ago. In 1975 elepaio inhabited gpproximately 20,900 ha (51,623 ac) on Oahu,
amogt four times the area of the current range (VanderWerf et al. 2001). The range of the elepaio
has declined by roughly 75 percent in the last 25 years.

The Oahu depao currently is didributed in Sx rdatively large populations and severd amdl
population remnants (Table 3; VanderWerf et al. 2001). The number of birdsis divided dmost
evenly between the Waanae Mountains in the west and the Koolau Mountainsin the east, with three
relatively large populations in each mountain range. Severd tiny population remnants conssting
entirely of males remain in both the Waianae and Koolau mountains (Table 3), but Snce thereis no
chance of reproduction without females and population rescue by immigration is unlikdly, these
relicts likely will disappear in afew years asthelast adult birds die.

Table 3. Estimated size and area of Oahu elepaio subpopulations.
Datafrom VanderWerf et al. (2001).

Subpopulation Totd Breeding Area

population  |populationsze | (hectares)
Sze
Waianae Mountains
Southern Waianae (Honouliuli Preserve, 458 418 1,170
Ludude Navd Magazine)

Schofidd Barracks West Range 340 310 532

Makaha, Waianae Kai Vdleys 123 112 459

Pahole, Kahanahaiki 18 4 256
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Schofidd Barracks South Range 6 0 20
MakuaValey 7 2 49
KadaNatura Area Reserve 3 0 21
Makaeha Gulch 2 0 7
Kuaokaa 3 2 14
KauakauilaGulch 1 0 6
Koolau Mountains

Southern Koolau (Pia, Wailupe, 475 432 1,063

Kapakahi, Kuliouou, Waidae Nui)

Waikane, Kahana Valeys 265 242 523
Central Koolau (Moanaua, north and 226 206 1,396
south Halawa, Aiea, Kaauao)

Pdolo Vdley 46 42 78
Waihee Valey 5 4 32
Manoa 2 0 19
Hauula 1 0 4
Waianu Valey 1 0 8
TOTAL 1,982 1,774 5,657

158

Ecology Oahu elepaio are adaptable and occur in avariety of forest types composed of both
native and introduced plant species (Conant 1977, VanderWerf 1993, 1994, 1998). Plant
gpecies composition in eepaio habitat varies consderably depending on location and devation,
but some of the most common néative plants in areas where eepaio occur are Pisonia
umbellifera, Diospyros sandwicensis, Pipturus albidus, Sapindus oahuensis, and Pouteria
sandwicensis, and some of the most common introduced plants are Psidium cattleianum, P.
guajava, Aleurites moluccana, Mangifera indica, and Schinus terebinthifolius (VanderWerf
1998). Shdlenberger and Vaughn (1978) found the highest relative abundance of eepaio in
forest dominated by introduced Psidium and Aleurites trees, but they were dso found in the
following forest types (in order of decreasing abundance): mixed native-exatic; tall exatic; Acacia
koa dominant; mixed Acacia and Metrosideros polymorpha; low exotic; Metrosideros
dominant; and Metrosideros scrub. They currently are not found in very wet, sunted forest on
windswept summits or in very dry scrubland.

Unlike many Hawaiian forest birds, € epaio have adapted well to disturbed forest composed of
introduced plants (Conant 1977, VanderWerf 1998). VanderWerf et al. (1997) found that: 1)
forest structure was more important to elepaio than plant species composition, 2) most eepaio
occurred in areas with a continuous forest canopy and a dense understory, and 3) population
dendty was roughly twice as high in tdl riparian vegetation in valeys than in scrubby vegetation on
ridges. Fifty-five percent of the current range is dominated by introduced plants, and 45 percent
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isdominated by native plants (VanderWerf et al. 2001). This does not imply that elepaio prefer
introduced plant species, but Smply reflects a preference by depaio for riparian vegetation in
valeys and the high degree of habitat disturbance and abundance of dien plantsin riparian areas
(VanderWert et al. 1997). Of the 45 percent dominated by native plants, 23 percent is
categorized as wet forest, 17 percent as mesic forest, and 5 percent as dry forest, shrubland, and
dliffs (HINHP 1991).

Elepaio are non-migratory and defend al-purpose territories year-round (Conant 1977,
VanderWerf 1998). The average territory size on Oahu was 1.45 ha (3.6 ac) in Honouliuli
Preserve (The Nature Conservancy of Hawaii, unpubl. data), 1.55 ha (3.8 ac) in southeastern
Oahu (VanderWerf and Smith 2002), and 2.0 ha (4.9 ac) in Manoa Vdley (Conant 1977).
Oahu depaio are socidly monogamous, and Ste fiddity is high, with 96 percent of maes and 67
percent of females remaining on the same territory between years. Y oung birds are subordinate
and act as floaters while they attempt to acquire aterritory and amate. Annud surviva of adults
is high (approximately 80 percent) in the absence of disease and nest predation (VanderWerf and
Smith 2002).

The nesting season usudly extends from February to May, but active nests have been found from
January to July (VanderWerf 1998). The nest is afindy woven, freestanding cup made of
rootlets, bark strips, leaf skeletons, lichen, and spider silk, and is placed in afork or on top of a
branch (Conant 1977, VanderWerf 1998). Nests have been found in avariety of plants,
including six native species and 13 introduced species (E. VanderWerf unpublished data). Both
sexes participate amost equaly in al aspects of reproduction, but the femae plays adightly larger
rolein nest building and the mae provides more food for the nestlings (VanderWerf 1998).
Clutch szeis usudly two, sometimes one or three, and eggs hatch after 18 days (Conant 1977,
VanderWerf 1998). The nestling period averages 16 days, and fledglings are fed by their parents
for more than amonth after leaving the nest, remaining on the nata territory for up to nine months
until the start of the next breeding season (VanderWerf 1998). Fecundity islow; evenif nest
predators are removed the mean number of fledglings per pair is 0.75 per year (VanderWerf and
Smith 2002). Oahu depaio will re-nest once or twice after failure, but they rardy attempt to re-
nest if thefirst nest is successful. Other than introduced predators, the most common cause of
nest falure is sorms with heavy rain and strong winds (VanderWerf and Smith 2002).

The foraging behavior and diet of elepaio are extremdly varied. In astudy on Hawaii Idand,
VanderWerf (1993, 1994) found that elepaio foraged at al heights on dl available plant species,
and that they caught insects from avariety of subgirates, including the ground and fdlen logs (2
percent), trunks (5 percent), branches (24 percent), twigs (38 percent), foliage (20 percent), and
intheair (11 percent). Elepaio are versatile and agile in pursuit of prey, usng adiversty of
foraging behaviors that is among the highest recorded for any bird, including perch-gleaning (48
percent), severd forms of flight-gleaning (30 percent), hanging (11 percent), aerid flycatching (7
percent), and active pursuit (4 percent) (VanderWerf 1994). The diet conssts of awide range of
arthropods, particularly insects and spiders, and includes nonnétive taxa such asfruit flies
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(Tephritidae; VanderWerf 1998). Large prey such as moths and caterpillars are beaten againgt a
branch before being eaten.

Critical Habitat Critical habitat for the Oahu elepaio was designated on December 10, 2001, to
provide additional protection for occupied and unoccupied lands considered essentid to the
conservation of the species (66 FR 63752). Critical habitat was desgnated in five unitstotding
26,661 ha (65,879 &), primarily encompassing undeveloped high elevation areas of theidand.
The primary congtituent eements of the critical habitat required by the Oahu eepaio for foraging,
sheltering, roosting, nesting, and rearing of young are undeveloped wet, mesic, and dry forest
habitats with a closed canopy and a dense understory and composed of native and/or introduced
plant species. In addition, the primary congtituent elements associated with the biologica needs of
dispersal and genetic exchange among populations are undevel oped wet or dry shrub land and
wet or dry diff habitats.

Threats Much of the historica decline of the Oahu eepaio can be attributed to habitat 10ss,
especidly at low eevations. Fifty-sx percent of the original prehistoric range has been developed
for urban, agricultura, and military use, and practicaly no eepaio remain in developed areas
(VanderWert et al. 2001). Loss and modification of forest habitat due to browsing and digging
by ferd ungulates and firesignited during military training a SBMR continue to threaten eepaio
on Oahu.

More recently, declines have occurred in severd areas that till contain suitable forest habitat,
demondtrating that habitat lossis not the only threat. Elepaio were observed regularly into the
1970s or early 1980s at Poamoho, Schofield-Waikane, Manana, Waimano, and other areas
(Shallenberger 1977, Shallenberger and VVaughn 1978), but they have disappeared from al these
aress even though the forest is il intact (VanderWerf et al. 2001).

Recent declines in Oahu eepaio populations are due to a combination of low adult surviva and
low reproductive success. The two main factors reducing these parameters on Oahu are nest
predation by alien black rats (Rattus rattus) and introduced diseases, particularly avian pox
(Poxvirus avium), which is carried by the introduced southern house mosquito (Culex
quinquefasciatus). Each of these threetsis known to reduce both nesting success and adult
urvivd.

An experiment in which automatic cameras were wired to artificid nests containing quall eggs
showed that ablack rat was the predator in al 10 predation events documented (VanderWerf
2001). All predation events occurred at night, and most occurred on the first night nests were
placed in the field, indicating predation pressure was very high. Control of rats with snap traps
and diphacinone bait stations in southeastern Oahu from 1996 to 2000 resulted in a 112 percent
increase in reproduction and a 66 percent increase in surviva of adult females compared to
control areas (VanderWerf and Smith 2002). Both sexes of eepaio incubate the eggs and brood
the nestlings, but only femaes incubate a night, making them more vulnerable to predation by



Colond David L. Anderson 161

nocturnal predators like rats (VanderWerf and Smith 2002).

Oahu eepaio dso are threstened by human actions, such as the potentid introduction of the
brown tree-snake (Boiga irregularis) from the Mariana Idands.

The remaining eepaio subpopulations are smdl and isolated, comprising Six core subpopulations
that contain between 100 and 500 birds, and numerous smal remnant subpopulations. Because
al remaining eepaio populations are smdl, they are vulnerable to extinction due to a variety of
natura processes, including reduced reproductive vigor caused by inbreeding depression, loss of
genetic variability and evolutionary potentiad over time due to random genetic drift, sochastic
fluctuations in population size and sex ratio, and naturd disasters such as hurricanes (Lande 1988,
Internationa Union for the Conservation of Nature 2000).

Conservation Needs of the Species Based on the nature of the threats, the conservation needs of
the Oahu depaio are integraly linked with following biologica principles: (1) the presence of
functiondly intact forest with a closed canopy and a dense understory, (2) the absence or
effective control of alien nest predators, particularly black rats, and (3) large, well-connected
blocks of forest with self-sustaining epaio populations in relatively close proximity to one another
to facilitate dispersd and genetic exchange.

Ongoing Conservetion Actions Conservetion efforts for the Oahu eepaio have included surveys
to determine the current distribution and abundance (VanderWerf et al. 1997, 2001),
demographic monitoring to assess population status and identify threats (VanderWerf 1999),
removal of introduced predators in some areas (VanderWerf and Smith 2002), investigation of
the effects of adien diseases on demography (VanderWerf 1999), and investigation of genetic
population structure.

Rat control isahighly effective conservation action that has been used to increase reproductive
success and surviva of adult female Oahu eepaio. Ground-based rat control using snap traps
and diphacinone bait stations has been conducted by the Hawaii State Divison of Forestry and
Wildlife in the Honolulu Forest Reserve since 1997, by the U.S. Army Environmenta Divison at
SBMR and MMR since 1998, by The Nature Conservancy of Hawaii & Honouliuli Preserve
since 2000, and by the U.S. Navy and U.S. Department of Agriculture Wildlife Servicesin
Ludude Vdley beginning in 2002.

Blood samples have been collected from over 150 Oahu eepaio for use in disease screening,
determination of genetic population structure, and to assist in identification of potentialy disease-
resstant populations or individuas (VanderWerf 1999). If disease-resistant or tolerant birds can
be identified, trand ocation or captive propagation and release of these birds might help
populations recover more quickly and perhaps obviate the need to control mosguitoes that
transmit disease.
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If habitat management aone proves insufficient to alow recovery, captive propagation and/or rear
and release of Oahu elepaio may become necessary, and would be especidly valuable if
genetically disease-resistant birds can be identified for use as breeding stock. In anticipation of
the possible need to implement a captive propagation program for recovery of this species, the
Zoologica Society of San Diego has begun captive breeding of the Hawaii depaio (C. s.
sandwichensis) as a surrogate to devel op techniques for a possible captive propagation or rear
and release program for the Oahu eepaio. Techniques have been developed for the collection
and trandfer of eggs, artificia incubation and hand-rearing of chicks, aswell aslong-term
maintenance of birdsin captivity (Zoologica Society of San Diego 2000, 2001), but captive
management has yet to produce a successful captive breeding or arelease of elepaio from
captive-bred animals.

Environmental Basdine

Status of the Speciesin the Action Area Approximately 344 Oahu eepaio occur within the
action areaa SBMR, which is 17 percent of the total population of 1,980 birds idand-wide
(VanderWerf et d. 2001). Thisisthethird largest and densest epaio population on the idand.
Dueto amae biased sex-ratio, gpproximately 310 of these birds consist of breeding pairs, the
rest are lone males. The mgority of birds (342) are found at SBMR, the remainder (2) arein Mt.
KadaNaturd Area Reserve. In addition, gpproximately six elepaio are found on the SRAA
(VanderWert et d. 2001), but they are outside the proposed Action Area. In the past, elepaio
occurred on SBER and KLOA, but they are now gone from those areas (VanderWerf et d.
2001).

Due to the threats discussed above, eepaio populations on Oahu, including SBMR, are not stable
and are declining. Without rat control, the annua surviva rate of femae depaio is 0.50 and the
reproductive rate is 0.33 fledglings per pair per year, leading to a population decline of
approximately 24 percent per year (VanderWerf and Smith 2002). If the threatsto eepaio at
SBMR are not managed, this eepaio population likely will disappear in two decades.

Oahu eepaio critica habitat 1n addition to the individuas of Oahu eepaio mentioned above, the
proposed Action Areas contain the following amounts of designated critica habitat for the Oahu

eepao:

. 774 ha (1,913 ac) on SBMR
. 917 ha (2,266 ac) on SBER
. 1,760 ha (4,349 ac) on KLOA

Thresatsin the Action Area The primary thrests to Oahu eepaio in the action areas on Oahu
military ingdlations are nest predation by dien rodents, range fires ignited during military training
(primarily a SBMR), impacts of high explosive rounds during live-fire training, diseases carried
by dien mosquitoes, particularly avian poxvirus, and degradation of forest structure by fera
ungulates and other anthropogenic agents. Rats are the most common predator in €lepaio habitat
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(VanderWerf 2001), and rat control resultsin large increases in eepaio nest success and surviva
of femde depao (VanderWerf and Smith 2002). Range fires caused by military traning have
destroyed designated critical habitat, reducing the amount of forest habitat for eepaio a Schofield
Barracks, and continue to pose direct and indirect threats. Fires can kill eggs and nestlings,
destroy forest needed by eepaio for foraging and nesting, and facilitate soread of dien plant
species not used by eepaio, such as Casuarina and Eucalyptus robusta. High explosive rounds
regularly land above the fire break road and may have killed eepaio and destroyed nests, but no
information is available on the frequency with which thismay occur. Ferd pigs and goats can
destroy habitat by digging up understory plants, browsing, and preventing recruitment of canopy
trees, thereby atering the structure and species composition of the forest. These fera animals
have become abundant in portions of the action area and dready have dtered areas of critica
habitat. Crestion of muddy pools by the rooting of ferd pigs also may increase the amount of
breeding habitat for mosguitoes, thereby increasing the rate of transmission of dien diseasesto

elepao.

Conservation Needs in the Action Area The primary conservation needs of Oahu depaio inthe
action areas on Oahu military indalations are:

. Control of aien rodents to reduce nest predation.

. Implementation of effective fire prevention and suppresson measures to avoid loss of
nests and forest habitat.

. Adherence to training protocols designed to prevent ignition and spread of wildfires
above thefire bresk road.

. Reduction in the number of high explosive rounds that land above the fire bresk road.

. Control of aien ungulates to reduce degradation of forest structure and loss of primary

condtituent dements of critical habitat.

Ongoing Consarvation Actionsiin the Action Area Conservation actions for the Oahu eepaioin
the proposed action area have focused on surveys, demographic monitoring, and rat control.
Extensve surveys for eepaio have been conducted in much of SBMR, SBER, SRAA, and in
parts of KLOA, and KTA. The current status of the speciesin each areais fairly well
documented (VanderWerf et d. 2001). In addition, atotal of 46 elepaio have been mist-netted
and banded at SBMR and SRAA since 1996 to facilitate monitoring of survival and reproduction.
Rat control was initiated at SBMR in 1998. In 2001, rats were controlled in 19 eepaio territories
using snap traps and 39 diphacinone bait gations (U.S. Army Garrison 2001). However, the
current leve of accessto West Range is not frequent enough to dlow adequate maintenance of
the bait gations or to dlow sufficient demographic monitoring to alow evauation of the efficacy of
the control program. Bait stations must be restocked regularly (weekly during the first 3-4
weeks) for the rat control program to be effective.

In 2000, astudy of the effects of noise from military training was conducted at SBMR
(VanderWert et a. 2000), which showed that elepaio are not affected by noise at SBMR. More
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frequent access provided to SBMR in 2000 to conduct the noise study made it possible to
maintain the bait gations more frequently, and reproduction of depaio that year was Smilar to
other areas where rats were controlled (VanderWerf et d. 2000, VanderWerf and Smith 2002).

EFFECTSOF THE ACTION ON LISTED SPECIES

General Impact Issues

This section outlines impacts that will effect many, if not al goeciesin thisbiologica opinion, and is
meant as areview to facilitate an effects andyss for dmost 50 species. The indtdlation review is
intended to present information thet is pertinent to underganding effects a each ingdlaion. The
ingalation sections are aso intended to review the important training issues a each ingalation
prior to the species by species effects.

Fire

When assessing the fire risk for an ingdlation, the following € ements were considered: fuel
types, training activities, fire history, sgnificant topographic barriers, buffers, defensble
boundaries, and fire minimization and prevention. Fire resulting from training exercisesis the most
ggnificant threat to the federdly listed speciesin the Action Areas. The dien plant species most
likely to be spread by Army activities are those that have a high fud load, are fire adapted, carry
fire into the remaining native forests, and/or can etablish rapidly in newly burned aress. Fire
caused by military training increases the spread of these dien gpecies. Fireisathresat to native
taxaand naturd communitiesin Hawaii. Few native Hawalian plants and animas are adapted to
wildfires, and none have been found to be dependent on fire for survival. Consequently, most
native plants and animals perish during fires with little subsequent recovery. Once afire sveeps
through native habitat it dlows for theintruson of non-native invasive plants and prohibits the
regeneration of native plants. Each successve fire that reaches native forest stands reduces
habitat for listed species, affects the moisture and canopy of the forest boundary, and increases
the number of dien plantsin areas of native vegetation. Invasive plant encroachment increase
after amgor disturbance event such as afire and this threat would have a sgnificant effect on any
threatened or endangered plant species not destroyed by thefire.

Fires caused by activities of the origind Polynesiansin Hawaii probably played alarge part in the
decline of the native vegetation of the drier plains and foothills. These early settlers used fire
exclusvdy in the lowlands in a shifting pattern of agriculturd land use. Slash and burn agriculture
created anthropogenic lowland vegetation. Although fires are not frequent in the mountainous
regions, extengve fires have occurred in the lowland mesic areas with up to one-haf of the alien
gpecies dominated areas being damaged by fires. Of these lowland ecological communities,
shrublands and grasdands contribute most to the fire problem.

Severd fires have occurred on Army ingdlations within the last few months that reinforce the fact
that full control of firesis not possible, even with precautions and restrictionsin place. The latest
fire at Makua (July 2003) was a prescribed burn that got out of prescription and ended up
burning over 850.2 ha (2100 ac) including 60.7 ha (150 ac) of native habitat and severd listed
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plant species. In addition, there have been two recent fires at SBMR (July and Aug 2003) and
KTA (June 2003) that impacted critical habitat for elepaio, consumed additiona native habitat
which leads the Service to refute the fire risk as sated in the Biologica Assessment, and
therefore, the Service bdievesthe risk to al speciesis higher than the Army has indicated.

A surface danger zone is a segment of atraining range endangered by the firing of a particular
type of wegpon. A surface danger zone consists of the target area, impact area, ricochet area,
secondary danger areas on dl sdes of the primary danger area, and other associated aress.
Surface danger zones for ranges at SBMR terminate in acommon impact area. The impact area
isthe primary danger areafor al indirect fired weapon rounds. When applied to direct fire
weapons, the impact areais the arealocated between established range limits in the approved
surface danger zone. Theimpact areais off-limits to unauthorized personnd dueto fired
munitions hazards. The portion of the impact area where high explosive rounds have landed but
did not detonate (duds) is termed a dedicated, or dudded, impact area (U.S. Army 2003a).

Non-Native or Invasive Plant Species

The ongoing threat from increased non-native plant invason is dways prevaent within, and
adjacent to, high disturbance areas such as military training facilities. There are severd potentid
sources of non-native plant introduction into Army ingalations including: mounted maneuvers,
dismounted maneuvers, movement of equipment, vehicles, troops between ingdlations and
between idands, congtruction of buildings and roads, especidly post fire. In addition, movements
of troopsinto Hawaii from other sates and countries and movements between ingdlationsin
Hawaii increase the likelihood of habitat-atering weeds being introduced into ingtdlations and
gpreading into native habitats that support listed species. Some non-native invasve plants can
aso spread into undisturbed areas once they have become established in disturbed area. These
dien plant species compete with native plants for light, nutrients, and space, and impact many of
the endangered species both directly through competition and indirectly through ateration of the
habitats these listed species require to survive (Cuddihy and Stone 1990).

Lower devation plant communities have a higher threet level of invasion from non-native plants
due to dry microclimates and proximity to potential seed sources from training activities. Non-
native or weedy plant invasives tend to be grassy or shrubby species which prefer the drier, lower
elevations areas and can readily take hold. The mesic forest habitats have a moderate threet level
of being invaded by non-native plants snce invasive plants are compromised in the wetter
conditions and the areas are somewhat more removed from training and activity areas. The wet
forest species have the lowest threat leve of being impacted from non-natives snce the extremely
mesic conditions preclude establishment of the xeric invasve species.

Minimization measures to reduce the likelihood of seed transport from Army actions are included
in the project description and will be further addressed specificdly for each ingdlation in the
Implementation Plan to be developed for the Oahu Army training inddlations. Those revant
measures contained in the Implementation Plan prepared for MMR will dso bein the Oahu IP,
and will include: preventing secondary weed spread from fire by monitoring and rapidly
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eradicating newly dispersed dien invasive plant species, implementing al actions described in the
project description for this threat; and detailed methods for the monitoring and eradication of non-
native plants. In addition, if afire does occur and native habitat is logt, the Army will work with
the Service regarding their restoration of the damaged area.

Ungulates
Two species of ferd ungulates, pigs (Sus scrofa) and goats (Capra hircus), are found in dl of the

Army inddlations. Ferd pigs are found in the moister sections of the vdley, while ferd goats are
typicaly found in the drier, steeper areas. Fera goats and pigs have degraded extensive tracts of
native vegetation through grazing and trampling, affecting habitats of listed speciesaswdll as
occasondly having direct impacts to the species themselves. Goats contribute to a serious
eroson problemsin Ohikilolo Ridge. Signs of pig activity (rooting, tracks, and scet) are evident in
some of the mesic areas of SBMR and SRAA. Both pigs and goats may increase the spread of
dien peciesinto native habitat by carrying such speciesin their feces and fur, and by cregting
aress of bare soil and open canopy for adien plant species to establish and spread (Cuddihy and
Stone 1990). Ferd ungulaes are found throughout the ingtdlations which is a continued
additional pressure for listed plant species. Pigs are particularly destructive as they trample, root
and eat native vegetation and can introduce invasive species through fecad matter. These rooting
gtes are another avenue for establishment of invasive plants plant species.

Other Invasive Species

Severd species of samal mammals are found in the Army ingdlations, including rats (Rattus spp.),
mice (Mus domesticus), ferd cats (Felix catus), and mongoose (Her pestes aur opunctatus).

All of these species are known to prey upon native snails, birds and their eggs. Rodents have dso
been shown to eat plants and the fruit/seeds of native plant species, especidly plantsin the [obdlia,
pam, and African violet families (Cuddihy and Stone 1990).

Invertebrate pests include dugs (such as Milax gagates), black twig borer (Xylosandrus
compactus), two-spotted leafhopper (Sophonia rufofascia), carnivorous snail (Euglandina
rosea), and mosquitoes (Culex quingquefasciatus). In addition to possibly being an attractant to
pigs, dugs are widespread in Hawaii and a serious threat to many native plant taxa (Howarth
1985). Sugsfeed preferentidly on plants with fleshy leaves, sems, and fruits, including dl taxain
the lobdiafamily in Hawaii (L. Mehrhoff, in litt. 1995).

The black twig borer is known to infest awide variety of common plant taxa (Davis 1970). The
black twig borer burrowsinto branches, introduces a pathogenic fungus as food for its larvae, and
laysitseggs. Twigs, branches, and even entire plants can be killed from an infetation. In the
Hawaiian Idands, the black twig borer has many hodts, disperses easily, and is probably present
at mogt elevations up to 670 m (2,500 ft) (Howarth 1985). Black twig borer isamgor threat to
Flueggea neowawraea and Alectryon macrococcus var. macrococcus (mahoe) (Service
19984).

The two-spotted leafhopper is arecently introduced insect that causes feeding damage on leaves,



Colond David L. Anderson 167

typicdly in the form of stippling and ydlowing. In addition to mechanica feeding damage, this
insact may introduce a plant virus. 1t is sugpected of causing severe dieback of the native fern
Dicranopteris linearis and economic damage to crops and ornamenta plants